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THIS ARTICLE is addressed to the North 
American colleagues who feel curious to 
know what, how, and to whom mathemat- 
ices is taught in the Argentine Republic. 

Last year we visited their hospitable 
country with the same curiosity, attend- 
ing more than fifty classes in high schools, 
colleges and universities, to see with our 
own eyes how this subject was taught after 
a war that had clearly shown the necessity 
for every citizen to know more mathemat- 
ices. With this experience, and a descrip- 
tion of the aims and characteristics of our 
mathematics curriculum, we wish to show 
some differences existing in the teaching of 
that subject in these two American coun- 
tries. 


Wuat Do We TEACH IN OuR 
ELEMENTARY SCHOOLS? 


Although education is divided into ele- 
mentary, secondary, and university levels, 
the same as in the United States, the ele- 
mentary teaching is the only one obliga- 
tory in Argentina for girls and boys 6 to 
12 years of age. It has a duration of seven 
years and is directed towards giving chil- 
dren that basic knowledge which is indis- 


pensable for practical life. We shall limit 
our writing to the mathematics program. 
In the elementary schools, mathematics 
is taught daily during the seven years. The 
following subjects are developed: 


(a) Oral and written numeration, and 
the four fundamental operations 
with whole numbers, decimal and 
common fractions. 

The metric system of weights and 
measures. 

Solving problems with the contents 
of (a) and (b). 

Simple and compound rule of three. 
Problems of interest, discount and 
proportion. 

A knowledge of plane and solid fig- 
ures; drawing of perpendicular and 
parallel lines with ruler, square and 
compasses. Construction of trian- 
gles, parallelograms, regular poly- 
gons, etc. 

Calculation of the area of a tri- 
angle, parallelogram, trapezoid, reg- 
ular polygons, etc. 

Length of the circumference, and 
area of the circle. 
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(i) Area and volume of such solids as 
the cube, right parallelepiped, 
prism, cylinder, pyramid, cone and 
sphere. 


The teaching of these topics is presented 
intuitively, avoiding formal definitions 
and proofs, but having the pupils solve the 
problems in a reasonable way. The to- 
tality of this mathematics knowledge is 
similar to what we believe is known in the 
United States as an elementary social or 
general mathematics. 


SoME CHARACTERISTICS OF 
Our TEACHING 

Teaching in our country has tended, 
little by little, to become uniform for all 
schools. The national government permits, 
in an absolutely free character, the estab- 
lishment of secondary and _ university 
teaching throughout the country. The 
provinces (which are the divisions corre- 
sponding to the states of the Union) finance 
a program of free elementary education in 
their own territories. Beyond this, the 
national government supports the schools 
of the federal capital (Buenos Aires City), 
the national territories, as well as a great 
number of Schools of Campaign estab- 
lished in the provinces. 

As a result of this national support, the 
elementary teaching plans are practically 
the same in the whole Republic. Provin- 
cial and private programs agree with those 
of national schools, principally because it 
is required that the last course of the ele- 
mentary school must agree with the na- 
tional official program in order that pupils 
be able to enter the secondary schools. 

In the secondary schools the uniformity 
is now absolute, because the private sec- 
ondary schools must adjust themselves to 
the official program in which teachers 
check their pupils by national examina- 
tions. This rigid system also differs from 
the North American system in that all stu- 
dents in each program of studies have to 
pursue the same subjects to get their di- 
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plomas. The system of credits does not 
exist in Argentina. The application of this 
uniform criterion for graduation is sup- 
ported by the following arguments: 


(a) It is desired that all the students 
have the same minimum of prep- 
aration. 

(b) The student generally is not capa- 
ble of making an intelligent choice 
of subjects, the content of which he 
does not know. 

(c) The principal aim of the secondary 
teaching is to educate, and a stu- 
dent cannot escape prescribed study 
merely for reasons of dislike or an- 
tipathy developed in initial study, 
or for simple prejudices. (We be- 
lieve that the second world war 
proved, in the United States, that 
the soldiers and industrial workers 
must know more mathematics than 
that which had been taught to 
them.) 


Argentina’s culture, small or large, is of 
European roots (especially French and 
Italian), and in these countries mathemat- 
ics has always been one of the classical 
foundations of all levels of education. Our 
secondary schools aspire to give a general 
knowledge that allows the young students 
to continue university study, if they wish 
to, but not without some knowledge of 
the elementary notions of the other sub- 
jects that contribute to general culture. 

We have had the satisfaction of noting 
that in all the universities we visited, in- 
cluding Northwestern, Harvard, Colum- 
bia, Chicago and even the Massachusetts 
Institute of Technology, which is predomi- 
nantly technological, the teaching of 
mathematics had a cultural nature, and 
many courses of abstract mathematics 
were offered. The compulsory courses in 
“foundations of mathematics” for all stu- 
dents of the University of Chicago is 
another comforting example that mathe- 
matics has a classic place in the education 
of youth. 
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Wuat Do We TEACH IN THE 
SECONDARY SCHOOLS? 
There are four fundamental types of 
secondary schools. They prepare: 
(a) Graduates with high school diploma 
(“bachilleres’’). 
(b) Teachers for elementary schools 
(graduated in normal schools). 
(c) Commercial experts (graduated in 
commercial schools). 
(d) Industrial technologists. 
The “‘bachilleres’”’ attend schools called 
“Colegios Nacionales” (literary national 





Fifth year: Plane and spherical trigo- 
nometry; cosmography. 


Arithmetic and geometry are always 
taught by the same teacher in each course 
in alternative classes. 

Since 1926 the mathematics programs 
follow the logical development shown be- 
low, assuming those mathematical proper- 
ties for which a logical proof is too difficult 
for the students to understand. Program 
instructions say: “The teacher can omit a 
demonstration rather than give a deficient 


proof.” 


Here is the logical order of the arithmetic program. 


First course 
Natural numbers 
Negative numbers 
Second course 
Pure fractionary numbers } 


>Whole numbers 


Idea of irrational numbers 


Fourth course 


colleges) corresponding to an American 
high school for boys, and “‘Liceos de Se- 
fioritas’”’ (Lyceum for girls). These schools 
have two divisions, basic and superior 
(something like junior and senior) of three 
and two years respectively. In our coun- 
try, with some few exceptions, pupils of 
each secondary school are of the same sex. 
In all five years of secondary school, 
mathematics study is compulsory for all 
students. There must be at least four pe- 
riods of 45 minutes each week during the 
whole scholastic year which is from thirty 
to thirty-two weeks, each week having 
six school days. For national colleges and 
lyceums, the study is distributed in the 
following way: 
First year: Arithmetic, first part; plane 
geometry, first part. 
Second year: Arithmetic, second part; 
plane geometry, second part. 
Third year: Algebra, first part; plane 
geometry, third part. 
Fourth year: Algebra, second part; 
solid geometry. 


. \ 
}Rationa numbers! 


»Real numbers| 


| Complex 
Imaginary numbers numbers 

Some details concerning the first course 
arithmetic program for the national col- 
leges and lyceums are: 

(a) It is assumed that the students 
know the set of natural numbers, 
and have an idea of the decimal sys- 
tem of notation. (From the be- 
ginning, the literal representation of 
numbers is used to teach by symbols 
the operations with numbers and 
their properties.) Graphical repre- 
sentation and the Roman system of 
notation are also taught. 

(b) Addition of natural numbers; the 
symbolical representation, and ex- 
amples of its properties. 

(c) Subtraction of natural numbers; the 
symbolical representation and its 
properties. Proof of the law of 
monotony is given in order to ini- 
tiate the students to proofs by “re- 
ductio ad absurdum.” (Indirect 
method of proof.) 

(d) Algebraic sums (combined addi- 
tions and subtraction of natural 
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numbers). Use and removal of 
parentheses. Transposition of terms 
in an equation. 

(e) Multiplication of natural numbers: 
definitions and properties. Here for 
the first time examples of the direct 
method of proof are given in estab- 
lishing the distributive law. 

(f) Division of natural numbers: defi- 
nitions and properties. Some proofs 
applied to the study of subtraction. 

(g) Transposition of factors and di- 
visors in an equality. 

(h) Powers of natural numbers: defini- 
tions and properties. (The students’ 
only previous knowledge of this 
subject has been with square and 
cube.) 

(i) Square root: definitions, examples 
and rules to extract the square root 
of a number greater than 100. 

(j) Prime and compound numbers. 
H.C.F. and L.C.M. Rules to find 
them mentally or by using factors. 

(k) Negative numbers: the necessity of 
their creation in order to make the 
subtraction of natural numbers al- 
ways possible. Practical examples 
(profit, loss, etc.). One whole num- 
ber is equal to, less than, or greater 
than another. 

(1) Addition, subtraction, multiplica- 
tion, division, powers and roots of 
whole numbers. 


In Argentina the teaching of geometry is 
inspired by the works and experiences of 
the Italian geometers of the first two dec- 
ades of this century, and especially those 
of the great geometer Federigo Enriques. 
We believe that our programs of geometry, 
which have been used with successive re- 
visions since 1926, are a real success from 
the points of view of content and of mathe- 
matical rigor, both considered with re- 
spect to the age of the students, and teach- 
ing principles. In this program students 
quickly form their geometric vocabulary 
and learn to employ a simple and exact 
language. By simple experiences they dis- 


cover the properties of the figures. Then 
the students are guided by the teacher to 
the discovery of the rigorous proof of these 
properties. 

We have always found that students 
learn geometry easily, because it agrees 
with their spatial intuition (even in solid 
geometry), while in the United States 
there is reluctance to teach geometry, be- 
‘ause, as we heard it said very often, it is 
beyond the level of the mentality of a 
great percentage of pupils. It is very sim- 
ple, as everybody knows, to make the stu- 
dents discover properties of plane figures 
by measuring, folding paper models, su- 
perposing cardboard figures, ete., and 
properties of solids by observing relations 
between walls and edges in the classroom. 
This opinion on learning geometry is sup- 
ported by our experience of twenty-eight 
years of teaching, and it depends, perhaps, 
on the way we teach, that is, recurring to 
all previous experiences, permitting the 
student to discover properties by himself, 
and then guiding him, with opportune 
questions, to the proof of these properties. 

We never permit a student to study or 
learn a lesson for the first time by the use 
of the textbook. First the teacher teaches 
the lesson to him in the classroom. At the 
next class meeting there is collaborate ac- 
tivity on the lesson by both the teacher 
and the students. It is in this second lesson 
that the pupil must review, preparing to 
show his learning on the blackboard. Dur- 
ing this review the pupil may use his text- 
book. 


How Do We TrEaAcuH? 


The method of teaching mathematics in 
the secondary schools is optional with each 
teacher. However, as a rule it is demanded 
that the good teacher must teach in each 
class with the active participation of all 
students, the lesson for the next class. It 
is assumed that the majority of students 
have not reached a state of learning where 
they can assimilate, by themselves, the les- 
son in the textbook. Even for solving exer- 
cises and problems assigned for homework, 
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the teacher must teach, during the class, 
with the active participation of all the stu- 
dents, one or two examples which will 
serve as a guide for doing his homework. 
For young pupils who must learn five dif- 
ferent lessons every day, there is a real 
need for this method of teaching. 

In our visit to the United States, three 
quite common practices attracted our at- 
tention. The classes always began by 
giving the assignment for the next class; 
the students were permitted to have their 
textbooks open during the class; there was 
an excessive use of tests. We stress that, 
in Argentina, the lesson for the next class 
is that one learned in the former class. 

It is not obligatory for a student to have 
a textbook. If he has one he is forbidden 
to keep it open on his bench, because his 
duty is to go to school knowing his lesson 
and with the homework done in his copy- 
book. A teacher permitting open books in 
his classes would be criticized even by his 
own students. According to our customs 
the student can only bring exercises writ- 
ten in a paper or a special book of exer- 
cises. 

Periodically we give written examina- 
tions and in these cases it is prescribed 
that the questions must be on past lessons 
that are quoted in the book of topics that 
each professor has written during his for- 
mer classes. In these examinations the 
teacher can also propose exercises resem- 
bling those solved in class, or a theorem 
that the pupil must demonstrate with all 
the details of a perfect mathematical 
proof. 

What are the methods used? That de- 
pends, generally, on the schools from 
where the teachers have graduated. 

According to _ official regulations 
for certifying teachers in the secondary 
schools, mathematics can be taught by 
graduates from the mathematics depart- 
ment of the National Institute of the 
Secondary Professorship, graduates in sci- 
ence in a normal school for teachers, and 
graduates in faculties of sciences. 

We shall report only on the methods 


prescribed by the National Institute of 
Secondary Professorship, because we are 
among its graduates and we think it has 
given best results. The first Institute was 
created in Buenos Aires City in 1904, and 
its direction and teaching was confined to 
professors who had specialized in each 
specific area through study in Germany. 
The Institute of the City of Buenos Aires, 
actually consists of 12 departments, one of 
which is the mathematics department. It 
has a professor of mathematical method- 
ology and teaching practice, whose duty 
it is to develop “the art of teaching.”’ The 
method recommended, which we have al- 
ways practiced during our teaching career, 
and which we recommend to our students 
in the normal school for teachers ‘‘Mari- 
ano Acosta,”’ is the “‘heuristic”’ or “genet- 
ic’ or the rediscovering by the pupils. 

A classic work of methodology in 
Argentina is “‘The Teaching of Mathemat- 
ics in the Elementary and Secondary 
Schools” by Professor J. W. A. Young, 
former Emeritus Professor of the Uni- 
versity of Chicago. We agree with this dis- 
tinguished teacher, who visited Europe in 
1900 to study the teaching in the second- 
ary schools there, that the heuristic 
method is the best, not to say the unique 
one that should be employed in teaching 
mathematics in the secondary schools. 

In fact, if the statements of mathemat- 
ics propositions are never imposed, nor 
previously studied in a textbook, the stu- 
dents’ experience in observing appropriate 
examples and abstracting through answers 
to a chain of questions awakens confidence 
in themselves and a tendency to correct 
thought. 

This method gives the teacher a daily 
check of the interest and intelligence of 
each of his students, and, what is more im- 
portant, tests his efficiency as a teacher. 
This method also enables the teacher to 
fill in the blanks in the preparation of each 
pupil, putting the whole class at the same 
level in a short time. 

We had the pleasure of observing very 
good classes taught in this way in two high 
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schools of science for bright pupils in New 
York City. We appreciated the activity 
and gaiety of these classes, in contrast to 
the silent classes where tests were given or 
exercises were solved or discussed. 

The National Institute of the Secondary 
Professorship was initiated by foreign 
teachers, and the heuristic method was 
established. In 1926 the official program 
was revised in accordance with the in- 
spiration of the teaching of mathematics 
in Europe, and gives the subjects to be 
taught in the secondary schools of the Ar- 
gentine Republic. This revision met with 
great success, thanks to the capacity and 
devoted service of a distinguished Argen- 
tinian teacher, Professor Florencio D. 
Jaime, teacher of mathematics method- 
ology and projective and descriptive ge- 
ometry in the National Institute of the 
Secondary Professorship, author of the 
mathematics program of 1926, and retired 
as General Inspector of Secondary Teach- 
ing a few years ago. 

Under his direction, the heuristic 
method, which until this time had been 
taught in the Institute in a formal manner, 
was improved because Professor Jaime in- 
sisted that the teacher must not employ 
one method exclusively to instruct his stu- 
dents. Following his teaching, we now 
distribute the 45 minutes of a class in the 
following. way: 

(a) 10 minutes to review the former 

lesson. 

(b) 25 or 30 minutes to teach the new 

theme. 

(c) 5 or 10 minutes to a general review 

of this new theme. 


We now employ the heuristic method 
only to teach the new topic, in which there 
is developed the statement of definitions, 
the discovery and demonstration of a 
theorem, and the solutions of exercises or 
problems. 

Under the heuristic method the student 
will learn and express his knowledge only 
with the teacher as a guide. This defi- 
ciency is now corrected by the use of the ex- 
pository method in part (a). That is, in 


order to get the student to express him- 
self, to put order into his ideas, and to give 
him the chance to become qualified, we 
now devote the first 10 minutes in all 
classes to a review of the theme of the last 
class, which, as we said before, is the oblig- 
atory lesson. 

As a student recites, the other students 
of the class are judging the qua ity of his 
recitation, and correcting him, under the 
teacher’s direction, if that student makes 
mistakes. In such a situation the teacher 
will by his own teaching demonstrate the 
art of giving a good lesson, demanding 
accurate drawings, judiciously employing 
the blackboard, correcting the mistakes of 
language and of logic if the other students 
have not perceived it, and he will ask all 
the necessary questions to determine that 
the student really understands the ma- 
terial about which he is speaking. 

At other times, the teacher also employs 
the recitation to recall the several proper- 
ties learned in former courses, especially 
at the end of the scholastic year when a 
general review of the course is made be- 
fore the final examinations. When a stu- 
dent persists in an incorrect conclusion, 
supporting his deductions with drawings, 
(as for instance in a triangle that looks 
isosceles when there is no reason for it to 
be isosceles) the socratic method can be 
used to help the student discover his error. 

It is thus evident that the group of 
teachers graduated from the National 
Institute of the Secondary Professorship, 
use different methods than those we ob- 
served in many classes in the United 
States. 

Through daily employment of this 
method of collaboration of pupil and 
teacher, which Professor Young refers to 
as “talk and chalk,” we have developed 
a high percentage of good pupils in mathe- 
matics; an absolute control upon each of 
them; a natural discipline; and no loss of 
time or coverage of the program. 

But what is the role played by the text- 
book? Merely to have clearly printed that 
which is developed by the teacher on the 
blackboard, and to give sets of exercises, 








in 
the 
inst 


ers 
the 

are 

and 
dur 
mol 
foll« 


Vv 
age 
grad 
addi 
seco! 
intre 
dem: 
lem | 
date: 
scho 

TI 
refer 
langt 
to be 
elem 
ure t 
it is 
passe 
parec 

Un 
we hs 
“slow 
have 
especi 
thoug 
probl 

We 
in ow 
brings 
tors.”’ 
who i 
invent 
demor 
defect 
veal tl 
origin: 

We 
studer 
lesson: 


stu- 


si0N, 
ngs, 


’ 
DOKS 


] 
onal 
ship, 

ob- 


ited 











TEACHING OF MATHEMATICS IN THE ARGENTINE REPUBLIC 535 


in order that the students may prepare 
their lesson and homework after a first 
instruction received in class. Some teach- 
ers prefer not to use textbooks, making 
the students take notes. But these notes 
are generally incomplete and defective, 
and the teacher must correct them, and 
during the class the student usually is 
more preoccupied in taking notes than in 
following the theme of the lesson. 


Wuom Do We TEaAcH? 


We teach all students, girls and boys, of 
age 12 or more, who have passed the seven 
grades of the elementary school, and, in 
addition, the entrance examination to the 
secondary school. This examination was 
introduced in 1936 in order to solve, in a 
democratic and equitable way, the prob- 
lem that arises when the number of candi- 
dates is greater than the vacancies in the 
schools. 

The questions on these examinations 
refer to the subjects of Spanish (our official 
language) and mathematics, considered 
to be learned in the previous training in an 
elementary school. We do not try to meas- 
ure their aptitude, because in Argentina 
it is assumed that any student who has 
passed the elementary school work is pre- 
pared to follow the secondary program. 

Until we arrived in the United States 
we had not thought of the problem of the 
“slow” students, that is, those who do not 
have the capacity to learn mathematics, 
especially solid geometry. We had not 
thought of it because we do not face this 
problem in Argentina. 

We always find some “bright” students 
in our classes, and the heuristic method 
brings forth many ‘‘mathematics inven- 
tors.”’ For us, “bright” students are those 
who intuit, infer, and retain easily, who 
invent methods to solve problems and give 
demonstrations. Even though sometimes 
defective or even false, the inventions re- 
veal the students’ creative urge and their 
originality. 

We do not say that we have no “bad” 
students who very often do not know their 
lessons, but generally it is the students’ 


) 


fault, because they do not study at home, 
because they do not solve exercises, or 
plainly because they do not review their 
lessons, and do not pay attention in class. 

Each class has students who are not 
well trained in former courses or in the 
elementary school, other students who 
have forgotten nearly all they were taught, 
and even some students who have failed 
in mathematics in former courses. These 
students interfere with the purpose of 
carrying on the course in the manner de- 
scribed before, but the heuristic method 
allows the teacher to pay more attention 
to these students, answering their ques- 
tions more frequently than those of the 
others in the class. 

The parents are also requested to watch 
over the students during the study hours 
at home, and very often these deficient 
students make remarkable progress. In 
Argentina the student spends more time 
with his parents than in the United States. 
Because classes are held in a single session 
they have lunch at home, and they return 
to school for the other session only twice 
a week for a couple of hours, for physical 
culture or handwork. 

The secondary teaching is not com- 
pulsory. It is directed to the average abil- 
ity of students. The boys and girls without 
interest or of a very low level of intelli- 
gence quickly fall behind the others and 
they end by dropping their studies. 

The “bright” students usually jump 
over intervening courses by taking special 
examinations, written and oral, as “free 
students.’’ The examinations are given a 
short time before the beginning and after 
the end of the scholastic year. These exam- 
inations can also serve as make-up tests 
for students who failed, and for those with 
incomplete study due to illness or other 
reasons. 


SUMMARY 


In short we can say: 

1. Many of those who teach mathe- 
matics in Argentina are specialized teach- 
ers for the teaching in secondary schools. 

2. We teach a new subject by the heu- 








536 THE MATHEMATICS TEACHER 


ristic method, but we also use the recita- 
tion, examination, and socratic methods 
when necessary. 

3. In the scholastic curriculum, mathe- 
matics occupies the position of a formative 
subject, serving principally as a model of 
logical and deductive reasoning, without 
neglecting the practical uses in daily life. 

4. We always teach arithmetic and 
geometry, algebra and geometry, or trigo- 
nometry and cosmography in the same 
course. 

5. The teaching of arithmetic is done in 
a genetic way: natural numbers, negative 
numbers, whole numbers, rational, irra- 
tional, real and complex numbers using 
literal representation from the very start. 

6. The instruction in geometry follows 
the Italian school. 

7. After the second or third month of 
the class in the first course, we begin to 
give simple but rigorous demonstrations 
in arithmetic and geometry, making the 
pupils learn the reasons of each step and 
know how to express themselves properly 
on the blackboard or in written lessons. 

8. Solid geometry, which is taught in 
the fourth course for the bachelor’s degree 
and the school teachers’ degree, and in the 
third course of commercial school, never 
gives us trouble. 

9. Teaching in secondary schools is not 
obligatory; following the bachelorship 
those pupils who desire, may go to the 
university, others may wish to have only 
the general culture secured through the 
instruction. 

10. The secondary teaching is uniform 
in all the territory of the Argentine Repub- 
lic and it is supported directly by the 


national government. 

11. The student cannot only choose the 
type of school he wishes to attend, but he 
can also transfer to others by taking 
complementary examinations. 

12. We do not give special classes for 
discussion because discussion comes nat- 
urally from the teacher’s questions and 
from the students’ answers, doubts, or 
expressed opinions. 

13. General mathematics education is 
implicitly contained in the elementary 
school, and especially in the arithmetic 
program of the second course, where the 
‘calculations of areas and volumes are ap- 
plied to solve problems of daily life. 

14. With the study of the cosmography, 
the pupil has the opportunity to apply his 
knowledge of mathematics, physics, and 
chemistry learned in former courses. 

15. The application of the heuristic 
method gives the pupil a feeling of elabo- 
ration of his own knowledge, and the pleas- 
ure of knowing that he really learns at 
school even without a textbook. 

These are the main points of view re- 
garding instruction in mathematics in 
Argentina, and they are in some cases dif- 
ferent from those we observed in our short 
visit to the United States. The visit of 
North American teachers to Argentina 
during their summer vacations, which 
coincides with the season in which our 
programs are in full operation, would pro- 
vide an opportunity to inform opinions 
about our defects and virtues, and it 
would contribute to the formation of 
bonds among the members of the teaching 
family of both Americas, which until today 
have long been missing. 
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Concerning the Teaching of Second Track 
Mathematics 


A Report Prepared by the Standing Committee on Mathematics 
of New York City* 


I. INTRODUCTION 


THE PROBLEM Of adapting our courses 
in mathematics to groups of varied abili- 
ties, interests, and needs has been with 
us for a long time. Our most recent 
attempt in this area has been the experi- 
ment on the Ninth Year Second Track 
Mathematics. 

The report of the Committee on Ninth 
Year Second Track Mathematics was 
issued in June 1948. This report reviewed 
and stated the problem, discussed the 
question of the selection of the students 
for the course, analyzed the characteristics 
of the students, made some general sug- 
gestions on methods of teaching, outlined 
the aims and objectives of the course, and 
presented a tentative order of topics 
(with time allotments) to be covered in 
28 weeks. 

A workshop of teachers from the Junior 
High Schools, the Senior High Schools, 
and the Vocational High Schools then 
worked on this report during the Fall 
1948 term. The workshop produced an 
exceptionally valuable set of ‘Teacher 
Notes” to accompany the syllabus con- 
tained in the original report. Objectives, 
procedures, sample exercises and suggested 
projects for individual units of work, 
plus an additional section on mathematical 
recreations, comprise these ‘Teacher 
Notes.” 

The Spring 1949 term was used as a 
try-out period for the Second Track 
course. Eight Junior High Schools, ten 
Senior High Schools and four Vocational 
High Schools taught the syllabus to ap- 

* The members of the committee were: Irv- 
ing Cohen, Antonia Higginson, Julius H. Hla- 
vaty, Michael M. Katzoff, Daniel Malament, 


Maurice Nadler, Harry Sitomer, Alan Wayne, 
Catherine Wilson, and Theresa Molloy, Chair- 


man. 
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proximately 4,000 pupils. Additional in- 
structional materials were prepared and 
issued to the teachers by Mr. Harry 
Sitomer, who was assigned to coordinate 
the work of all the schools. This syllabus 
will now be introduced generally in all the 
schools. 

The purpose of this report is to under- 
line for all teachers of mathematics some 
general questions of approach and atti- 
tude toward the whole problem, as well as 
to list a number of specific and concrete 
suggestions on classroom procedure. 


II. CHARACTERISTICS OF THE SECOND 
TrAcK PupI. 


The guiding philosophy for second 
track mathematics, the formulation of 
aims and objectives for this course, the 
selection of subject matter, and the meth- 
ods of teaching must all be determined by 
the type of pupil for whom a second track 
course is necessary. 

It will be found that these pupils are 
frightened and inhibited by the ordinary 
aspects of mathematics. They have had, 
in many instances, rather unhappy careers 
in school. The problem for the teacher is 
to rebuild the self-respect of these pupils, 
to imbue them with more favorable atti- 
tudes toward school and to convince them 
of the worthwhileness and practical value 
of mathematics. 

While in many respects the slow learners 
are much like the average or superior 
groups, the qualities which really differ- 
entiate them have to do with the higher 
mental processes. The slow pupil, as a 
rule, is weak in forming associations be- 
tween words and ideas; he cannot general- 
ize as readily as the average or superior 
pupil; his memory is relatively poor; he 
has little aptitude for dealing with abstract 
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material and learns most readily through 
a concrete inductive presentation. 

Slow pupils have a shorter attention 
span than normal pupils; they cannot 
concentrate so long on a single topic. 
Their interest may be quite as high in the 
initial presentation of a topic but may 
wane almost at once. While they need 
many exposures to a mathematical 
principle for any kind of mastery, they 
react unfavorably to routine repetition 
and ordinary drill. Since they do not 
make generalizations as readily as the 
average or superior groups, there is, con- 
sequently, less transfer to related or simi- 
lar fields. These pupils must therefore be 
given a direct appreciation of the role of 
mathematics in understanding, control- 
ling, and improving our environment. 
Finally, they, perhaps more than any of 
the others, need to acquire a sense of 
accomplishment and to gain the satisfac- 
tions of success. 


II]. THe ELEMENTS OF A GUIDING 
PHILOSOPHY 


The problem of the increasing number of 
failing pupils in mathematics has been 
with us since the high schools were 
opened to all the youth. Two major at- 
tempts to solve the problem have been 
made. The first constituted a denial of 
the existence of the problem with the 
statement to the pupil: “If you can’t 
succeed in the mathematics we offer, then 
elect some other subject.’”’ The second 
consists of “watering down”’ the curricu- 
lum with the hope that the removal of 
syllabus difficulties will enable some of 
these pupils to receive passing grades. In 
this attempt, parallel courses in plane 
geometry have been prepared for stu- 
dents who are not expected to take the 
Regents’ examinations. 

The first attempt to solve the problem 
disregards our obligation as teachers to 
prepare youth for life in a technical 
society in which the applications of science 
and mathematics are assuming larger and 
more significant proportions, and in which 


a citizen is expected to make sound civic 
judgments based on a_ knowledge of 
facts—a knowledge which in part is given 
by science and mathematics. To disregard 
the need for a familiarity with the meth- 
ods, concepts, and contributions of mathe- 
matics, is to handicap any individual in 
his role as a citizen and to permit the 
perpetuation of ignorance in a 
section of the population. No democracy 
can evolve to its destiny as a nation of 
free and secure individuals, while a large 
section of the population is doomed to a 
second class education. 

The second attempt also fails. This may 
be seen in terms of objectives and needs. 
These needs may be summarized as fol- 
lows: the revival of a lost interest in 
mathematics; the removing of a depress- 
ing sense of failure; the restoration of 
self-respect; the acqusition of the funda- 
mental concepts of mathematics which 
are necessary for the adequate function- 
ing of an individual of our democratic 
society—and the acquisition of the con- 
comitant arithmetic skills. How does a 
watered down syllabus meet these needs? 
The history of our present (Regents) 
syllabuses indicates that they were made 
to prepare students for college studies in 
the sciences and mathematics. Thus, prob- 
lem-solving techniques are emphasized. 
Topics which are vital for college mathe- 
matics receive extended treatment on a 
technical level, e.g. equations, graphs, 
formulas, irrationals. We also find such 
topics as complex fractions, logarithms, 
the binomial theorem, and loci—all help- 
ful in preparing the student for the calcu- 
lus. In geometry, tradition has protected 
such topics as geometric constructions, 
area transformations, some phases of 
angle measurement, and a long list of 
theorems which seem to point to no obvi- 
ous goal. What happens, say in geometry, 
when we “water down” the syllabus? We 
omit the difficult theorems, but continue 
to demand that pupils solve problems 
which depend on them. We thus introduce 
a new category of “assumed theorems,” 
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and this contradicts the very concept of a 
logical system—presumably a major ob- 
jective in the teaching of plane geometry. 
By merely attempting to simplify, we 
render impossible the achievement of our 
original objectives. Similarly, in algebra, 
we teach processes which are not applied 
in their ultimate technical purposes. Thus 
we add algebraic fractions in watered 
down syllabuses, with no real purpose or 
application. 

When objectives are clear, then we 
may set up standards. If college prepara- 
tion is the objective, then achievement in 
problem solving will determine standards. 
But if appreciations are the major objec- 
tives, then those standards no longer 
apply. Teachers who bemoan the “‘lower- 
ing of standards” are correct in their 
implied criticism of the watering down of 
syllabuses, but err when they apply the 
same complaint to a syllabus with differ- 
ent objectives. 

It would seem from the foregoing con- 
siderations that a syllabus for our group 
of students must be built from a fresh 
beginning, with the needs of these pupils 
in constant view. In this manner must a 
teacher of the second track view his as- 
signment. It is a serious error to teach 
these pupils using the traditional exami- 
nation as criteria for lesson development 
and drill. We have been doing that for 
more than 15 years, with a resultant pro- 
gressive deterioration in learning situ- 
ations, pupil-teacher relationships, pupil 
attitudes toward mathematics and the 
school, and in “results obtained.” It is 
vital for successful teaching of these 
pupils that the watering down of old 
syllabuses be abandoned. And it is equally 
vital that our preconceived notions of 
standards be replaced by a new set of 
standards which will reflect more valid 
objectives. We should be able to say, 
after teaching these pupils, that their 
attitude toward mathematics is less an- 
tagonistic and more appreciative; that 
they understand, within their limits of 
comprehension, the vital role which math- 


ematics plays in our civilization; that 
their number concepts are functional and 
their arithmetic competence improved; 
that they have seen and enjoyed some of 
the recreational possibilities of mathe- 
matics; that they have gained some 
understanding of the general methods of 
mathematics; and finally, that they have 
learned some of the basic mathematical 
concepts, in terms of which a large part 
of our everyday thinking is done. 


IV. WHat Kinp or TEACHER FOR THE 
Seconp TrRAcK? 

Since it is estimated that thirty percent 
of our student body belong in second 
track classes, the policy of assigning 
these classes to one or two teachers spe- 
cially skilled in handling slow learners is 
no longer feasible. More and more teach- 
ers of mathematics will be confronted with 
the problem. 

The question then becomes: ‘‘What 
characteristics and attitude of the good 
teachers of mathematics assume critical 
importance in teaching second track 
pupils?” And the answer lies in the areas 
in which second track and first track 
pupils show appreciable differences. 

Such differences are found both in the 
objectives of the course and in the char- 
acteristics, capabilities, and needs of the 
pupils. Many of these pupils are malad- 
justed. Their need is for sympathy, under- 
standing, and the hope of success. They 
need a teacher who is more interested in 
their better adjustment and relative 
growth than in the attainment of rigid 
artificial standards. If the teacher is to 
give the pupils this feeling of success, 
“to rebuild the pupil’s self respect and 
imbue him with more favorable attitudes,” 
he must have a strong personal conviction 
of the value of this learning experience for 
the pupil. The pupil’s weakness in form- 
ing associations, his inability to generalize, 
his poor memory, his short attention 
span—all these challenge the teacher’s 
resourcefulness, patience, and adapta- 
bility. The teacher must be willing to 
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evaluate achievement and the improve- 
ment of work habits with reference to 
progress made and not to objective meas- 
ures of the attainment of a body of facts 
and skills. The pupil’s inability to transfer 
his knowledge to related fields calls for a 
teacher who possesses a rich background 
in mathematical applications. 

These pupils are restless and find it 
difficult to observe the customary routines 
of an orderly classroom. They fail to bring 
their tools, dawdle, answer out of turn, 
distract their neighbors and are guilty of 
many similar infractions. The teacher 
needs to keep constantly in mind that 
these misdemeanors are not necessarily 
manifestations of the extent of their me!- 
adjustment. The teacher will have made 
a significant contribution to the adjust- 
ment of these pupils if she has helped 
them to form better work habits and better 
attitudes. 

All children need patience, kindliness, 
and affection. The second track pupil is 
lost without them. 


V. Some Down-To-EARTH SUGGESTIONS 


While objectives, syllabuses, and ma- 
terials of instruction are of vital impor- 
tance, what takes place in the classroom 
will finally determine the success or failure 
of the course. The conventional proce- 
dures of the traditional classroom must 
be modified for the second track pupils in 
accordance with their special characteristic 
abilities, and interests. 

A. Methods of Instruction and Recitation 
1. Slow pupils have a shorter attention 
span than normal pupils. Hence, the 
method of recitation should be 
varied with periods and from period 

to period. The teacher should pro- 

vide a variety of individual tasks, 
supervised study, group work, work 

at the blackboard, work in indi- 
vidual notebooks, individual and 
group projects, and contests. Avoid 
attempting to conduct a full period 

of the traditional question and 
answer type of recitation. A means 

of modifying the question and 
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answer type of recitation, when 
used, is to require the pupils to write 
down answers to questions in their 
notebooks, or at the blackboard. 


. This type of pupil has little aptitude 


for dealing with abstractions and 
learns more easily through a con- 
crete presentation. Hence the 
teacher should provide for a certain 
amount of experimentation and 
laboratory work. Materials such as 
oaktag, paper, and scissors interest 
many of these pupils. It is desirable 
that students shall provide their 
own rulers, protractors, and com- 
passes. However, the teacher will 
be well advised to have a supply of 
spares. A system of merits may 
tend to induce pupils to bring their 
own tools. Good order in a labora- 
tory does not necessarily mean 
absolute silence. 


. Another method of providing con- 


crete presentation is through the use 
of concrete materials such as models, 
diagrams, pictures, films, and slides. 
Have students bring materials from 
home as part of a homework assign- 
ment. 


. Slow pupils have difficulty in mak- 


ing generalizations. Hence there 
should be more use of motivations, 
dramatizations, and various visual 
aids to stimulate this process. Fur- 
thermore, this lack of power of gen- 
eralization results in less transfer of 
their knowledge to related fields. 
Therefore, the teacher should work 
with concrete situations, and apply 
the mathematics to practical situa- 
tions, as much as possible. 


. These pupils are less resourceful 


mentally and seek physical outlets. 
They should never be left in doubt 
as to what is expected of them. 
Careful, detailed instructions for 
the carrying out of their tasks 
should be given them. A certain 
amount of physical movement 
should be provided periodically in 
the class, such as going to the board. 
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A notebook kept by each pupil for 
classwork provides some student 
activity. Medial and terminal sum- 
maries (in graphic and tabular form 
where possible) can be written on 
the blackboard and in the note- 
books. 


}. The slow pupil has verbal difficul- 


ties. Hence, oral reading of prob- 
lems and explanations should fre- 
quently supplement silent reading. 
Be sure all words used are under- 
stood. Teach the use of the text- 
book. 


. These pupils need a sense of success. 


The pace of a lesson, therefore, 
should be such that the group can 
absorb the materials. Attempting to 
do too much or to adhere too rigidly 
to a set lesson plan may seriously 
compromise the teacher’s hope of 
success with these pupils. Allow am- 
ple time for generalizations and 
conclusions. By distribution of ques- 
tions and by careful inspection of 
work, check constantly that the 
pupils are learning the lesson. By 
using a student secretary at the 
board at times, the teacher may be 
able to get around the classroom at 
the same time to check individual 
work. 

As slow pupils have relatively 
poor memories, there should be 
frequent reviews and drills. Use 
varied settings and avoid pure 
repetition. Practice tests graded by 
the pupils themselves may be 
helpful. 


9. Flexibility in teaching procedures is 


of the utmost importance. The 
teacher must be resourceful in 
changing types of activities during 
any period should there be a loss of 
interest or other indication that the 
procedure used is not meeting with 
success. 


B. Classroom Management 


The details of classroom manage- 
ment should tend to become rou- 
tinized. The pupils should have an 
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understanding of just what is ex- 
pected of them. Instructions should 
always be simple and detailed. 

2. The assignment should be written in 
a specially set-apart place on the 
blackboard, or should be on a 
mimeographed sheet giving the as- 
signments for some time ahead. 

3. Some simple task or assignment can 
be given at the beginning of the 
period, to be begun while the class 
is getting settled. 

4. The assignment of definite responsi- 
bilities to individual pupils, such as 
erasing blackboards, distributing or 
collecting materials, will help estab- 
lish good routines and give the 
pupils a sense of participation. 

5. To arouse interest and also to give 
the pupils a sense of achievement, 
attractive exhibits should be peri- 
odically posted on the bulletin 
board. Written work of pupils and 
construction work by them should 
be exhibited. 


. Home Work 


1. Some home work should be ex- 
pected of the pupils. This can 
impress on them that the course has 
its standards, just as academic 
courses do, and can provide them 
with independent activity. 

2. Specific instructions should be given 
as to the form and quality of the 
homework. The homework should 
be simple, and within the ability of 
the pupils. 

3. Because of the brief span of atten- 
tion that these pupils have, the 
homework should be comparatively 
short, to take no more than 20 or 
30 minutes. The types of homework 
assignments should be varied so as 
to include the collection of illustra- 
tive materials, verbal answers, news- 
paper clippings, etc, as well as the 
usual solution of problems or exer- 
cises. 


4. Home work may be in individual 


units daily, or in more comprehen- 
(Continued on page 546) 








The Jewel and Its Setting 





By KENNETH B. HENDERSON 
College of Education, University of Illinois, Urbana, Illinois 


Ir 1s both educationally sound, and 
intellectually refreshing to back off peri- 
odically and look at the process of educa- 
tion. We human beings are continually 
exercising one of our human frailties by 
losing perspective. Education and the 
teaching of mathematics, of course, con- 
tinue whether we lose perspective and 
direction or not. Parents pay taxes, teach- 
ers teach and draw salaries, administra- 
tors administer, and students learn a lot 
of things. But all are convinced that 
education is “a rum go” if all those 
interested in it miss the forest for trees. 

When a person buys a diamond ring 
he examines both the stone and the setting. 
A properly cut stone in the right setting! 
This is a fair analogy to the situation in 
education. One examines the various 
disciplines in the secondary school cur- 
riculum in terms of the job of secondary 
education. 

There are three points of reference one 
must keep in mind when considering the 
“oughts” of the program (content and 
method) of secondary education: 1. Those 
social processes that are basic to group 
living, processes which if neglected can 
result only in societal retrogression, dis- 
integration, and decay; 2. The deveop- 
mental needs of youth which become mani- 
fested as youth come of age in our con- 
fused, industrial culture; and 3. The values 
which uniquely characterize what we call 
“the democratic way of life.’”’ A sound 
educational program neglects none of 
these whether it uses the particular 
names given above or not. Let us look 
briefly at each of these, for the role of 
every subject in the curriculum (and this 
includes mathematics) should be deter- 
mined in part by these points of reference. 


Tue Basic SociaL PRocEssES 


When one has centrifuged the relevant 






542 


research of sociologists, historians, and 
philosophers, there remain something like 
eleven basic social processes. It is not 
difficult to identify them. Look at how 
man spends his waking hours. Consider 
the processes that pervade, in one form 
or another, all ways of life. Think of the 
processes which when not adequately 
‘arried out result in social ulcers like 
juvenile delinquency, crime, unemploy- 
ment, epidemics, class cleavages, divorces, 
wars, and mass migrations of people. 

These basic social 
are: 


eleven processes 


Producing goods and developing services 
Buying and consuming goods and services 
Making a home and rearing the young 

. Protecting physical and mental health 
. Spending leisure time 

Engaging in social and civic activities 

. Educating both old and young 

. Conserving natural and human resources 
Expressing aesthetic and religious im- 
pulses 

10. Communicating with others 

11. Deciding on the “oughts”’ of living 


WNAMN PO 


~— 


The on-coming crop of youth must be 
so educated as to be intellectually able 
and emotionally disposed to solve the 
problems associated with these processes. 
Any other alternative means our culture, 
like those of the Incas, Babylonians, 
Romans, and Carthaginians, will be 
marked ‘‘F”’ and consigned to the waste 
basket of time. 


THE DEVELOPMENTAL NEEDS OF 
ADOLESCENTS 

For these needs, we listen to sociologists, 
psychiatrists and clinical psychologists, 
parents and the adolescents themselves. 
Being the kind of human “critters” adoles- 
cents are and living in the confused, indus- 
trial society in which they do, they have 
certain psychological-social needs. It is not 
hard to reach a consensus on the following: 
1. The psychic hungers, e.g., feelings of se 
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curity, of success, of being accepted by 
and belonging to a group, and of having 
some freedom in one’s choices and actions 

2. Adjustment to a changing body 

3. Wholesome relationships with age-mates 
of both sexes and with adults 

4. Gradual assumption of adult status 


Of this we are sure—if these needs are 
not adequately met, our schools sow 
wheat and reap chaff, and several of the 
basic social processes mentioned above 
are impaired. 


THE VALUES WHICH DEFINE THE 
DEMOCRATIC WAY OF LIFE 


The basic social processes exist in every 
society, but how they are carried out 
depends on the ‘‘oughts’’ accepted by the 
society. These processes enable one to 
make a choice among alternative courses 
of action; to do certain things and refrain 
from doing certain others. These ‘‘oughts’”’ 
emerge by implication from the postulates 
to which we are committed. They are: 

1. All men are of supreme and hence of 
equivalent moral worth. 

2. Given the facts, the common man can be 
trusted to arrive at intelligent solutions to 
the problems associated with the basic 
social processes listed above. 

3. The welfare of all is promoted as each in- 
dividual accepts this as his responsibility, 
and works cooperatively with others in 
the solution of the problems of living. 

To these three sets of tasks, the subjects 
of the curriculum must face up. Of mathe- 
matics we specifically ask: What does it 
have to offer? By nature it is a language— 
a basis of communication when man thinks 
in terms of quantitative, form and space 
relations. By nature it is a method of 
thinking as well as a body of organized 
implications. How does the jewel fit the 
setting? 


MATHEMATICS AND THE Basic SoOcIAL 
PROCESSES 


Every significant social problem has a 
quantitative aspect to it. As a matter of 
fact, we do not begin to get excited about 
most problems save as we think in terms 
of quantitative data. The A-bomb scares 
us so because only one—and an old- 


fashioned one—killed somewhere near 
100,000 people. 

For people to cooperate in the solution of 
problems associated with social processes, 
they must be able to understand each 
other. No communication; no coopera- 
tion. Hence they must be able to read, 
speak, and write the language of mathe- 
matics. And one does not have to wait 
until students become adults before this 
need is real. 

It seems equally clear that people should 
have a command of those mathematical 
operations and processes which must be 
understood in order to make computa- 
tions with exact and approximate num- 
bers. This is clearly a responsibility of 
mathematics, and, from what experimen- 
tal evidence we have, cannot be taught 
incidentally. As Fawcett has pointed out,! 
such a mastery probably cannot be at- 
tained if mathematics courses are absorbed 
by a core or common learnings course, as 
worthwhile as such a course might be in 
the setting described at the outset. 
Most general educators recognize this 
and provide in their ‘“picture-in-the- 
head” of the curriculum elective courses 
in mathematics outside the core. 

There is a third implication. Youth and 
adults alike should understand the tech- 
nique of solving problems, especially the 
technique which involves several people 
working together. Subsumed under this 
are such skills as stating problems which 
offer a solution; formulating fruitful 
hypotheses; gathering, organizing, inter- 
preting, and evaluating data; drawing 
inferences; examining the inferences of 
others; and maintaining good human rela- 
tions when several people work together. 

To be sure, it cannot be said that such 
skills can be taught only or even chiefly 
in mathematics classes. They are “stuff 
for the troops” in every subject. The point 
is that mathematics teachers can tailor 
the subject to provide an understanding 


1H. P. Fawcett, “Mathematics and the 
Core Curriculum,” THE MATHEMATICS 
TeacuHER, XLII (Jan., 1949), 6-13. 
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of, and practice in using these skills. This 
will probably mean somewhat of a shift 
in emphasis and in the kinds of experiences 
provided students in the typical mathe- 
matics classroom. This can be done and 
still provide a proper balance between this 
and teaching students the operations of 
arithmetic and algebra. 

There is a need to study significant 
problems related to the basic social proces- 
ses discussed above. Such a study should 
focus on those problems in which quanti- 
tative relationships or the facts and rela- 
tions of form and space predominate. 
There are problems of the finances of 
earning and spending one’s money; of 
getting one’s money’s worth; of various 
forms of credit, investment, and protec- 
tion against risks; of interpreting tables, 
graphs, and other expressions of functional 
relations; of deciding whether the town 
needs a new school or hospital; of polling 
public opinion on some civic or school 
issue; of how the government raises and 
spends money; of measuring the run-off 
water from nearby fields; and so on. 

Some mathematics teachers—judging 
from what they do and say—would as 
soon be seen leaving a burlesque show as 
be found discussing social problems or 
issues in a mathematics class. Yet if we 
are to help students clarify social goals 
and decide about the ‘‘oughts” of living 
we cannot leave this entirely to the social 
studies teacher. 

Values are best clarified in the context 
of real problems. A teacher whose class is 
studying the cost of national health insur- 
ance as against “every man for himself’ 
misses the boat if the “ought” of such a 
plan is not considered. Certainly this 
involves subjective and non-quantitative 
data! But it also involves thinking— 
intentional, critical, and reflective think- 
ing. There will be stated and unstated 
assumptions, accurate and inaccurate 
data, sound and unsound reasoning, good 
and bad authorities, and hence opportuni- 
ties to examine all of these. The mathe- 
matics teacher ought to be able to help 
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students in both spheres: to clarify their 
ideas concerning the ‘“‘oughts” of social 
living, and to sharpen their ability to think 
as logically and consistently in this matter 
as in geometry for example. 

There is another clear implication. To 
aid in the solution of our problems of 
living we need specialists who will provide 
the leadership and supply the “know 
how.” Particularly, we need engineers, 
statisticians, doctors, top management 
personnel, teachers, research workers, and 
a host of others. Many of these will need 
all the mathematics time will allow them 
to get. In training the future specialized 
personnel, the role of sequential mathe- 
matics courses in high school is a vital one 


MATHEMATICS AND THE NEEDS OF 
ADOLESCENTS 


Mathematics does not offer a bare 
larder for meeting this set of needs. It has 
been pointed out how concerned young- 
sters are about whether their physical 
development is proceeding normally. An 
answer to this question is through compari- 
sons and measurements which the stu- 
dents can make. An understanding of 
concepts like ‘‘average”’ and ‘‘dispersion’”’ 
helps them answer their questions. The 
interpretations they make from tables 
and graphs supplied by a resourceful 
teacher will provide further help. But 
without adequate mathematical under- 
standing and instruction in interpreting 
data, they will not get the help they need. 

Let us look at the psychic hungers of 
human beings, adolescents included. One 
is the need for a feeling of security. Now 
a feeling of security, in part, is derived 
from feelings of being able to cope 
adequately with a situation. Suppose a 
person is relatively incompetent in ordi- 
nary arithmetic. Percentage is very nebu- 
lous. Fractions give him an uneasy feeling. 
Even a simple formula is an enigma. Such 
a person will find it difficult to maintain 
his ego-ideal when faced with situations 
demanding mathematical proficiency. 
Doubting his competency, he may become 
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fearful and lacking (in such situations) 
in the self-confidence that feeds a feeling 
of security. 

In the past some educators have in- 
dicted mathematics for destroying feel- 
ings of self-confidence and security be- 
cause of the failure of students to succeed 
in mastering the subject. This indictment 
is a fair one, but can be easily met by 
smaller classes, proper teaching, etc. But 
many educators, parents, and students 
have failed to realize that the proposed 
remedy—eliminate mathematics,—is cer- 
tain to engender feelings of insecurity. 
One cannot dodge the fact that a person 
must be mathematically literate to live in 
the world today and in the world he will 
face in the future. Building secure children 
means equipping them with the tools it 
takes to get along in this life, a life 
becoming increasingly mathematical. 

Our belief in the dignity of every child 
makes us believe every child should experi- 
ence success in some way. There is a story 
for mathematics in this. We are not clear 
what mentality is, but we know that some 
children are born “‘long”’ in what it takes 
to sueceed in abstract thinking. They are 
the ones who “eat up mathematics.” If 
for no other reason than just because a 
student is successful and gets a “kick” 
out of manipulating mathematical con- 
cepts and relations, he should be per- 
mitted to have such experiences. Suffer 
some children to dig deeply into mathe- 
matics, for such is the joy of living and 
the source of future pleasure in leisure time 
activities. 

In meeting the students’ needs for 
acceptance by their group and assuming 
increasing responsibility for managing 
their own affairs, the mathematics teacher 
is no different from any other teacher. If 
he considers these needs important, he 
will plan his teaching so as to include 
activities involving small groups which 
plan their work largely by themselves. 
He may plan with the class how a unit 
should be studied, how much time should 
be devoted to the study, and how their 
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work should be evaluated. In short, he 
does not make all the decisions; he teaches 
students to make decisions. 

To draw the isolates into the group, 
the teacher can plan activities in which 
these folks probably will do well. Identi- 
fication of their special abilities such as 
those associated with woodwork, making 
posters, willingness to collect various 
kinds of data, etc. may lead to their 
being sought after by the other students. 
If acceptance is withheld because of unde- 
sirable personality traits such as being 
unclean or insincere, a personal talk in 
many cases can straighten out the situ- 
ation. In this sense the mathematics 
teacher functions as a friendly counselor as 
does every teacher at times. 


MATHEMATICS AND DEMOCRATIC 
VALUES 


Our final consideration of the place of 
mathematics in the setting of secondary 
education should be its contribution to 
underwriting an acceptance of some of the 
postulates of democratic living. This as- 
pect of mathematics teaching is often 
missed by teachers who spend ninety-five 
per cent of their time drilling their 
students on manipulations. A study of the 
lives of some of the famous mathemati- 
cians, some Jewish, some Russian, some 
eccentric, many poor, ought, if properly 
handled, develop the empathy which is 
basic to tolerance as well as engender a 
reverence for the potentialities of the 
human mind. 

Intolerance is seated, as we know, in 
ignorance. It may be just as deeply seated 
where there is a belief in absolute truth. 
After all, if one has the answers, of what 
value is there to being tolerant with any- 
one who persists in questioning them? It 
is possible to portray the relativity of truth 
through a study of the arbitrary nature 
of units of measure and symbolism, or 
through a study of Non-Euclidean geom- 
etry. Such studies are within the maturity 
level of high school students. I have seen 
dogmatism and smugness in some social 
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beliefs of students disappear (at least 
overtly) when the principle was extended 
from mathematics to the realm of social 
beliefs. 

We say democracy rises or falls with 
the ability of the common man to think— 
creatively, independently, and critically. 
The contribution of mathematics and 
particularly of geometry to developing 
such understanding and skill is well 
known. We do not want for practicable 
suggestions; we want more for more teach- 
ers who will use the method of thinking 
in geometry as the center of attention. We 
should be turning out more students who 
appreciate the significance of words and 
their impact on thinking, the importance 
of clearly defined terms whether defined 
formally or operationally, the role of 
assumptions in thinking, inductive as 


well as deductive proof, the weight of 
evidence, and the dependence of conclu- 
sions on assumptions and the rigor of the 
reasoning. While the mandate to teach 
students how to think is clear, more 
energy is expended in high schools in 
teaching them what to think. 


AND FINALLY 


It is obvious that the sparkle of the 
jewel of mathematics is intrinsic. It needs 
only to be cut so as to bring out the 
sparkle. In less figurative language, the 
educative experiences mathematics has 
to offer are a function both of the “what 
to teach” and the “how to teach it.” 
The key is to keep an eye on the tasks of 
secondary education, and let the sparkle 
emanate from this setting. 





Teaching Second Track Mathematics 
(Continued from page 541) 

sive units for longer periods of time. 

While homework should be the rule 

rather than the exception, there 

should be at least one day in the 
week on which no homework is 
required. 

5. To help establish a proper respect 
for good workmanship, the home- 
work should be checked. This will 
also tend to emphasize the impor- 
tance of regular performance of 
tasks. The homework should be 
marked periodically, and the mark 
should be included in the term 
mark. 

6. A good technique is to require that 
all homework be kept in a notebook 
which should be checked regularly 
by the teacher. 

D. Evaluation 
1. Written tests should be given fre- 

quently. There should be both 
short and long tests. They should be 
simple, for success on these tests 
will help bolster self-confidence. 
They will also reveal what remedial 
work is needed. 


2. Specific instructions for taking the 
test should be given. Expected 
arrangement of the work should be 
discussed. 

. Questions should be clearly stated. 

4. Material tested should be compara- 
tively recent, as these pupils have 
short memories. 

5. Frequently, notebooks and _ text- 
books should be permitted as refer- 
ence materials. Formulas to be used 
should be supplied in many in- 
stances. 

6. Allow sufficient time for comple- 
tion. Make adjustments if the test 
has proved too long. 

7. To encourage these pupils, many of 
whom have previously experienced 
failure, emphasize progress shown. 
Post excellent papers. Students can 
be encouraged to keep their own 
progress charts or graphs. 

8. Final grades should be based upon 
effort and industry as well as actual 
achievement. In general they should 
be a measure of the pupil’s progress 
in relation to himself. Complete 
failure should be a relatively rare 
occurrence. 
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Let's Teach Angle Trisection 


By B. E. MEsEerve 


University of Illinois, Urbana, Illinois 


EVERY YEAR several people announce 
that they have discovered a method for 
trisecting angles in the belief that they 
have solved the classical trisection prob- 
lem. Many of the methods discovered are 
correct in the sense that they may be used 
to trisect an arbitrary angle; many of the 
methods have been discovered so fre- 
quently that they are practically classics 
themselves. The part of the problem that 
these discoverers apparently do not un- 
derstand is that the classical problem re- 
quires that the trisection be done using 
only compasses and a straightedge. The 
straightedge may be used only to draw 
straight lines. In solving the classical con- 
struction problems one is not allowed to 
use the length or width of the straight- 
edge, and similarly one is not allowed to 
use marks upon it. When these classical 
restrictions upon the trisection problem 
are disregarded, many of the constructions 
for the trisection of angles can be per- 
formed using only the methods now taught 
in secondary schools. The restriction that 
there should be no marks upon the 
straightedge is disregarded in one of the 
simplest and oldest constructions of the 
trisection of angles. This construction is 
attributed to Archimedes. It requires only 
compasses and a straightedge with two 
marks on it. A ruler will serve very well. 

Given any angle < ABC (Figure 1) con- 
struct a circle of radius r about the vertex 
B. Let D be the intersection of the circle 
and the side BC. Extend the side AB 
through B. On the straightedge mark off 
the length r= BD. Now keep the straight- 
edge on D and slide one mark along AB 
extended until the other mark contacts 
the circle at some point /. Draw DF and 
let it intersect AB at FE. Then XBEF 
=} ~ABC. This fact may be proved as 
follows: Draw BF and designate the angles 
as in Figure 1. Then EF=FB=BD=r, 


gl=<X2, X3= <4. Since <3 is an ex- 
terior angle of triangle BEF and <5 is an 
exterior angle of triangle BED, we have 
{3= $14 42=¢14+ C1, (5= 14+ 
(4= 414+ 43= 414+ X14 X1 and thus 
XS ABC=3<X BEF. This is not a solution 
of the classical trisection problem since 
marks are used on the straightedge. 








Fic. 1 


There are also numerous mechanical an- 
gle trisectors that disregard all the classi- 
cal restrictions upon the trisection prob- 
lem. One of the best known was designed 
by a London barrister, Alfred Bray Kempe 
(Plate 1). It is based upon similar contra- 
parallelograms and is described by Jo- 
seph Hilsenrath in THe MATHEMATICS 
TEACHER, October 1937, pages 282-283. 
Another trisector was designed by James 
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Joseph Sylvester (Figure 2). Since this 
type of mechanism could be used to divide 
an angle into any number of equal parts, 
it is called an “isoklinostat.’’ The origin of 
Sylvester’s basic idea for this linkage may 
be indicated by the following quotation 
from the title of the paper in which it was 
first published—‘“‘On a Lady’s Fan. .. ’ 
Mathematical literature contains a great 
deal of material on the trisection of angles. 








Fig. 2 


Yates’ book, The Trisection Problem' con- 
tains descriptions of seven curves and 
fifteen mechanical devices, including the 
two mentioned above, that may be used in 
trisecting angles. Periodicals frequently 
contain material that could be used in 
class on this topic. Several methods of tri- 
secting angles are discussed in Civil Engi- 
neering, March 1948, pages 50-51. A 
_ method developed by a high school stu- 
dent may be found in THE MATHEMATICS 
TEACHER, October 1950, pages 278-279. 
More technical discussions involving the 
impossibility of the classical problem may 
be found in many college textbooks in the 
theory of equations. 

We have now observed that (1) the 
trisection problem has become a game 
with many people who are not adequately 
informed of the nature of the classical 
problem; (2) the construction of mechani- 
cal trisectors and the trisection of any an- 
gle may be performed in many secondary 
school classes without introducing any new 
methods or ideas; and (3) there is a great 

1 Robert C. Yates, The Trisection Problem 


Published by the author, (West Point, N. Y., 
1942). 


deal of literature on the subject for any 
interested teacher or student. It is the 
thesis of this paper that proper instruction 
in the nature and types of possible solution 
of the trisection problem are a part of the 
social responsibility of the teachers of 
mathematics. Let us now examine the 
problem in detail and determine its 
nature. 

The trisections with straightedge and 
compasses of certain special angles such as 
90° and 180° are regularly taught in most 
plane geometry courses. The classical tri- 
section problem requires a method that 
may be applied to any given angle. This 
problem will therefore be impossible if 
there exists a single angle that can not be 
trisected in the prescribed manner. Before 
specifying one particular angle that can 
not be trisected using the classical meth- 
ods, let us consider briefly the limitations 
of these methods from an algebraic view- 
point. 

Using a straightedge we may draw a line 
through any two given points. Using a pair 
of compasses we may draw a circle with 
any given point as center and any given 
distance as radius. Using both the straight- 
edge and the compasses we may find the 
intersection of two lines, the intersections 
of a line and a circle, and the intersections 
of two circles whenever such exist. From 
an algebraic viewpoint any line may be 
considered as the graph of a linear equa- 
tion, any circle as the graph of a quadratic 
equation. The determination of the above 
intersections then corresponds to the si- 
multaneous solution of two linear equa- 
tions, a linear and a quadratic equation, 
two quadratic equations respectively. Us- 
ing these processes we may add, subtract, 
multiply, and divide the numbers repre- 
sented by any given segments, i.e., we may 
perform the four rational operations 
graphically. We may also extract the 
square root of a number represented as a, 
segment. However, these five operations 
are the only ones that can be performed 
using straightedge and compasses in the 
sense that an operation can be performed 
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in this classical manner if and only if it 
can be accomplished by a finite number 
of the above five operations. 

Given any unit of distance we may con- 
struct a segment of length d if and only if 
the number d may be represented in terms 
of the unit 1 using the four rational opera- 
tions and the extraction of square roots 
a finite number of times. Thus all ra- 
tional numbers and expressions such as 
V10—2\/5 may be constructed using 
straightedge and compasses as soon as 
a unit is known. The above expression 
represents the length of a side of a 
regular pentagon inscribed in a circle 
of radius two. Such numbers and dis- 
tances are called constructible. With re- 
spect to a given coordinate system a point 
may be constructed according to the clas- 
sical methods if and only if its coordinates 
are constructible. A line may be con- 
structed if and only if it may be expressed 
by a linear equation with constructible 
coefficients. In general, a geometric figure 
is constructible using straightedge and com- 
passes if and only if the coordinates of its 
points (vertices, etc.) can be constructed from 
those of the given figure using a finite num- 
ber of rational operations and extractions of 
real square roots. It is not sufficient to be 
able to construct a line as close to the de- 
sired line as one wishes. One must be able 
to draw the desired line. 

The usual proof that there exists at least 
one angle that can not be trisected using 
the classical methods makes use of a few 
trigonometric identities and an angle of 
120°. Given an angle of 120° we seek an 
angle of 40°. The construction of an angle 
of 40° is equivalent to the construction of 
a right triangle with hypotenuse unity and 
base cos 40°. Thus an angle of 120° can be 
trisected if and only if a segment of length 
cos 40° can be constructed. From cos 
120° = — 3 and the trigonometric identity 


4 cos* x—3 cos x=cos 3z 
we may obtain 


4 cos’ 40° —3 cos 40°+ 3 =0. 





Taking y=cos 40° we have 
4y'—3y+4=0. 


Multiplication by 2 and the substitution 
z=2y now gives 


z2—3z+1=0. 


The only possible rational roots of this 
equation must be integers since the leading 
coefficient is unity and must divide the 
constant term. Thus the only possible ra- 
tional roots are +1 and —1. Since neither 
of these integers is a root, the equation has 
no rational roots. If the equation had a 
quadratic surd root a+b+/2, it would also 
have the conjugate quadratic surd a—b+/2 
as a root, and the remaining (third) root 
would be rational. Since any constructible 
number may be expressed using a finite 
number of rational operations and extrac- 
tions of real square roots, every non-ra- 
tional constructible number is one of a set 
of an even number of conjugates (includ- 
ing itself). Thus any equation with inte- 
gral coefficients having a constructible 
surd root must have an even number of 
surd roots. In particular any cubic equa- 
tion with integral coefficients having at 
least one constructible surd root must have 
exactly two surd roots and one rational 
root. Thus the fact that the above equa- 
tion has no rational root implies that it 
has no constructible root. Since z is not 
constructible and z=2 cos 40°, we have 
proved that cos 40° is not constructible 
and the angle of 120° can not be trisected 
using straightedge and compasses. Thus 
the classical trisection problem is impos- 
sible. 

Two other classical construction prob- 
lems may be quickly disposed of on the 
basis of the above discussion. It is not pos- 
sible using straightedge and compasses to 
construct a cube with a volume double 
that of a given cube (Delian problem) 
since this requires the construction of a 
segment of length x where x?=2 or x= ~/2 
taking the side of the given cube as unity 
nor is it possible to construct a square 
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with area equal to that of a given circle. 

Models of mechanical angle trisectors 
will catch the eye of almost any secondary 
school student. Archimedes’ construction 
for the trisection of any given angle less 
than 90° may be given at almost any time 
in secondary school. The proof of this con- 
struction may be considered as soon as the 
students recognize that an exterior angle 
of a triangle is equal to the sum of the op- 
posite interior angles. Since an angle of 30° 
may be constructed, the students may be 
shown how Archimedes’ construction may 
be used to trisect any given angle by first 
subtracting an angle that is a multiple of 
90°. Even the above demonstration that 
the classical trisection problem can not be 
solved may be considered after the student 
has studied a few elementary trigonometric 
identities and advanced algebra in sec- 
ondary school. The whole question of the 
trisection of angles may also serve as a 
basis for a very enjoyable meeting of a 
mathematics club. 

We have now seen that not every angle 
may be trisected by the classical methods 
and therefore the classical problem of tri- 
secting an angle, i.e., trisecting an angle 


using only straightedge and compasses, is 
impossible. We have also seen that there 
exist simple methods for trisecting angles 
using common instruments, such as a ruler 
or even a protractor, that are forbidden 
restrictions of the 
pub- 


under the classical 
problem. The frequent ‘‘solutions”’ 
lished in newspapers or even in copyrighted 
pamphlets published at considerable ex- 
pense to the discoverer are a constant re- 
minder of the failure of the public schools 
and colleges in the past to inform the stu- 
dents properly regarding this very inter- 
esting problem. The popularity of the 
problem may in part be due to the fact 
that it is often stated to be impossible 
without a full explanation of the reason 
for this verdict or the classical restrictions 
that make it necessary. Although this 
cloud of confusion can not be dispersed 
suddenly by any path of action, it could 
be gradually cleared away by the accept- 
ance of all mathematics teachers of a re- 
sponsibility to see that the students are 
correctly informed as to the nature and 
types of possible solution of this most in- 
teresting problem, the trisection problem. 
Let’s teach angle trisection. 
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Mathematical Training Prescribed by Teachers 
Colleges in the Preparation of 
Elementary Teachers* 


By W. 1. Layton 
Stephen F. Austin State College, Nacogdoches, Texas 


Tus paper will attempt to show the 
mathematical training prescribed by 
eighty-five institutions of higher learning 
which prepare elementary teachers. These 
institutions are all accredited by the Amer- 
ican Association of Colleges for Teacher 
Education. Geographically speaking, they 
are located in forty-five states and include 
state colleges, state teachers colleges, state 
universities, and privately endowed insti- 
tutions. 

Catalogs available as of June 19, 1950 
formed the basis for this study and conse- 
quently all of the material referred to is of 
a recent nature. 

We shall investigate the following: 
mathematics required or recommended for 
admission to the freshman class of insti- 
tutions which train elementary teachers; 
courses in mathematics content required 
for elementary teachers in the one-, two-, 
three-, four-, and five-year courses of study; 
courses in mathematics methods required 
for elementary teachers in the one-, two-, 
three-, four-, and five-year curricula; and, 
for purposes of comparison, requirements 
in art, English, and geography content in 
the one-, two-, three-, four-, and five-year 
programs of study for elementary teach- 
ers. 

Let us examine now the college entrance 
requirements in mathematics for those 
preparing to teach in the elementary 
school. We refer to the unconditional ad- 
mission of students on the basis of high 
school units required. We do not refer to 


* Based upon a paper presented at the 
Eleventh Christmas Meeting of The National 
Council of Teachers of Mathematics at Gaines- 
ville, Florida, December 27-29, 1950. Some re- 
lated studies were discussed in the original 
paper which are not included in this more ab- 
breviated version. 


admission through examination or to the 
admission of mature students. We assume 
that mathematics is not required for ad- 
mission to the colleges whose bulletins 
were considered unless it is specifically 
referred to as an entrance requirement. 

Of the eighty-five catalogs studied, three 
gave insufficient data concerning admis- 
sion. Of the remaining eight-two, twenty, 
or approximately one-fourth, specify math- 
ematics as a requirement for admission. 
For these twenty schools which require 
mathematics for entrance the mean is 1.20 
high school units. 

A few of the catalogs prescribe certain 
mathematics courses for admission. Four 
name at least one unit of algebra as a re- 
quirement, and one specifies geometry in 
addition to algebra. One school requires 
one unit in algebra and one unit in geome- 
try for mathematics and science majors 
and minors. 

Eleven colleges recommend mathemat- 
ics for admission to the freshman class of 
their teacher training programs. The mean 
of these recommended units is 1.82. One 
catalog advises two_units in algebra*and 
one and one-half units in geometry for 
mathematics and science majors and mi- 
nors. Another catalog suggests that the 
student present one unit in algebra and one 
unit in geometry if he plans upper grade 
teaching, and one and one-half units of 
each for a teaching field in mathematics. 

Several special cases of admission seem 
pertinent. One college stipulates that 
the student must take a three semester 
hour college course in elementary algebra 
and a three semester hour course in plane 
geometry unless he has presented one 
high school unit in each of these subjects 
for college entrance. Another institution 
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has a similar requirement except that the 
student must have earned a grade of C or 
better on the final semester of each high 
school course. College¥f credit will be 
granted on the college elementary algebra 
and plane geometry courses unless the 
corresponding high school course was com- 
pleted with a grade of C or better in which 
case the repeated course will be classified 
as a “refresher’”’ course carrying no college 
credit. Students who have one semester of 
high school credit in trigonometry, inter- 
mediate algebra or solid geometry may be 
permitted to repeat the corresponding 
course in college for one and one-half units 
of college credit. 

An admission practice described in an- 
other catalog states that the student who 
does not have the one unit in algebra, ge- 
ometry or trigonometry required for en- 
trance must make up the deficiency by 
enrolling in non-credit courses before full 
admission is granted. 

The last special case to be mentioned is 
that of a college which requires no mathe- 
matics for admission. However, students 
who will elect mathematics in college 
must present three high school units of 
mathematics of which algebra and plane 
geometry must have been taken in the 
senior high school. 

Closely related to the problem of ad- 
missions is the practice of giving profi- 
ciency tests in the fields generally taught 
in the elementary school. Each of the fol- 
lowing practices described is peculiar to 
one institution: 

(1) Students when applying for admis- 
sion to the teacher training program must 
display competence in the use of the Eng- 
lish language, in arithmetic, handwriting, 
reading and spelling, indicated by having 
passed the “Fundamentals Test.’”’ The 
college offers non-credit courses for those 
who fail to qualify on the test. 

(2) All students who seek the kinder- 
garten-primary, general elementary, or 
junior high credential must stand an exam- 
ination in arithmetic. Students who fail 
this test may prepare for a retest by self 
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study, private coaching, or a sub-collegiate 
arithmetic course. 

(3) The student must either display 
sufficient proficiency in arithmetic on the 
basis of a test or take a course in funda- 
mentals of mathematics as a basis for fur- 
ther required mathematics. 

(4) All students showing a deficiency on 
the pre-enrollment mathematics test must 
take a non-credit course in arithmetic. 

(5) Entrance examinations are given in 
English, reading, American history and 
problems of democracy, general mathe- 
matics, general science, and speech. 

(6) Preliminary non-credit courses in 
art and music are arranged for students 
who are not prepared to carry the credit 
courses in these fields without further in- 
struction. 

(7) The student may be required to 
take preliminary non-credit courses in art 
unless satisfying scores are made on quali- 
fying tests. 

(8) All students must pass an examina- 
nation on the subject matter of arithmetic. 

(9) Those who do not make a satisfac- 
tory showing on the entrance test in Eng- 
lish are required to take a non-credit 
course in fundamentals of English. 

(10) Upper elementary students must 
prove their proficiency in the fundamen- 
tals of mathematics for the upper grades 
Those failing to pass a proficiency test 
must take a non-credit course in arithme- 
tic for teachers. Any student who has suc- 
cessfully completed a college course in 
mathematics is excused from the test. 

The major portion of this paper is con- 
cerned with the mathematical training 
prescribed by colleges in the preparation 
of elementary teachers. A majority of the 
eighty-five colleges studied offer the four- 
year curriculum for elementary teachers. 
It is interesting to notice in Table 1 that 
the mean of the mathematics content re- 
quirement in the various four-year cur- 
ricula is 1.63 semester hours, while the 
means for art, English and geograpyh con- 
tent are, respectively, 4.28 ,11.46, and 4.30 

semester hours. Mathematics stands at 
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the foot of the list. The requirement in art 
and also in geography is more than two 
and one-half times that in mathematics. 
The mean in English is approximately 
seven times the mean in mathematics.! 
However, thirty-five schools have a re- 
quirement of one or more courses in math- 
ematics content in their four-year pro- 
grams of study. This requirement ranges 
from zero to eight semester hours. We 
must realize in this connection that a num- 
ber of the eighty-five colleges studied re- 
quire courses which are partly content and 


or possibly in arithmetic and science. 
Counting the twenty-eight schools al- 
ready mentioned as requiring mathematics 
courses which are part content—part 
method, we arrive at a total of seventy 
colleges which call for some contact with 
mathematics methods on their four-year 
curricula. 

Ranking second among the curricula 
most frequently offered is the two-year 
program for training elementary teachers. 
According to Table 1, the mean of mathe- 
matics content required by all institutions 


TABLE 1 


Means in Semester Hours of Certain Courses Required in Curricula for Elementary Teachers* 


Mathematics Methods in 


Curriculum ‘ 
. ue Content 


4 year 1.63 47 
2 year .54 .39 


Mathematics 





English Geography 





Art 
Content Content Content 
4.28 11.46 4.30 
2.84 7.08 2.55 











partly methods in mathematics. In fact, 
twenty-eight colleges require courses of 
this nature. The range for these part con- 
tent-method courses is from two to four 
semester hours. A total of sixty-three of 
the colleges require some mathematics 
content in their four-year curricula either 
in the form of purely content courses or in 
connection with courses which are par- 
tially method. It is doubtful, however, 
that the content mathematics treated as 
part of a methods course receives the 
serious attention it merits. 

Turning now to the mathematics meth- 
ods required we learn from Table 1 that 
the mean is .47 of a semester hour for all col- 
leges having four-year curricula. Twenty- 
six colleges require courses in mathematics 
methods. Sixteen institutions require train- 
ing in mathematics methods as a portion 
of a methods block which includes various 
other elementary school subjects. Typical 
courses along this line include methods in 
reading, language, and arithmetic, or in 
language, social studies, and arithmetic, 


1 Speech and dramatics are not included in 
the English content requirements. 


* Courses which are part content and part method are not included in this table. 


having two-year curricula is .54 of a se- 
mester hour. The corresponding means for 
art, English, and geography are 2.84, 
7.08, and 2.55 semester hours. Again math- 
ematics holds the low position as far as 
requirements are concerned. Its mean is 
only about one-fifth as large as that of art 
and also of geography, while the mean of 
English is thirteen times as great as the 
mean in mathematics. Of the twenty-five 
schools having two-year programs only six 
require at least one course in content 
mathematics with a range from zero to 
three semester hours. Nine schools specify 
courses combining mathematics methods 
with content. Thus fifteen institutions call 
for some kind of training in content math- 
ematics on the two-year programs. 

Only six schools which have two-year 
curricula for elementary teachers require 
methods courses in mathematics. As is 
shown in Table 1, the mean requirement 
in mathematics methods for all two-year 
curricula is .39 of a semester hour. Four 
colleges require courses combining meth- 
ods in several elementary subjects and 
nine treat mathematics content and 
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method in the same course. Therefore, 
nineteen of the twenty-five colleges with 
two-year curricula specify mathematics 
methods in their programs. 

Of the eight schools which have three- 
year curricula for training elementary 
teachers, six require mathematics content. 
This requirement ranges from the content 
included in a two-hour combined content- 
methods course to four semester hours of 
pure content. No courses which deal 


two and two-thirds semester hours in con- 
tent and one and one-third hours in 
mathematits methods. 

One college has a six-week program, 
one a twelve-week, and one a one and one- 
third year plan for those who will teach on 
the elementary level. None of these has 
any type of mathematics requirements. 
The six-week program is to be discon- 
tinued after September 1, 1952. 

Of special interest in this paper is the 


TABLE 2 
Per Cent of Colleges not Requiring Certain Courses in Curricula for Elementary Teachers* 





Curriculum 


Mathematics 


Methods in 











Master’s Degree 
Four Year 
Five Year 


Content Mathematics 
(%) (%) 
100 100 
71 65 
71 65 





* Courses which are part content and part method are not included in this table. 


strictly with mathematics methods are re- 
quired for the three-year curricula, but five 
colleges call for two-, three-, or four-hour 
courses which are part content and part 
method. 

Seven institutions list one-year training 
programs most of which are designed for 
the preparation of rural elementary school 
teachers. Only one of these curricula re- 
quires mathematics content. Two catalogs 
specify methods in mathematics—one 
and one-third and two and two-thirds 
semester hours, and another requires a 
methods course which may include mathe- 
matics along with other subjects. One 
college calls for a two and two-thirds 
semester hour course in mathematics con- 
tent and methods combined. 

Of the three schools which have two 
and one-half year curricula, one calls for 
three semester hours in content mathe- 
matics and another for an unspecified 
amount in that subject. None of these 
mentions mathematics methods. 

Two schools have plans calling for two 
and one-third years or seven quarters of 
training for elementary teachers. While 
one of these has no requirements pertain- 
ing to mathematics, the other specifies 


five-year program leading to the master’s 
degree in elementary education. Of the 
eighty-five colleges studied, twenty which 
offer a master’s degree in this field fur- 
nished sufficient data for evaluation. Not 
one of these schools specifies any courses 
in mathematics content or methods in its 
fifth year. This is shown in Table 2. Three 
of these twenty just referred to did not 
furnish information concerning their un- 
dergraduate training for elementary teach- 
ers. Of the remaining seventeen, twelve 
colleges or 71 per cent, require no mathe- 
matics content courses in all of their four- 
year elementary education programs. Of 
the same seventeen colleges, 65 per cent 
require no courses in methods in mathe- 
matics as revealed in Table 2. Frequently 
when it is suggested that some mathe- 
matics content be required in the curricu- 
lum for training elementary teachers the 
cry goes up, “‘There is insufficient time to 
crowd in all the courses we would like to 
include.”’ It seems significant to observe 
in Table 2 that of the colleges supplying 
sufficient data on both their undergradu- 
ate and graduate programs, 71 per cent 
had no place in either their four-year or 
their five-year degree curricula for any 
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mathematics content courses. This is 
probably the trend followed by a majority 
of institutions which have four- and five- 
year degree programs for elementary 
teachers. 

Only one college has a requirement in 
mathematics methods for its master’s de- 
gree. This is a two and one-half semester 
hour course called natural science and 
mathematics curriculum. Since this course 
does not deal solely with methods in 
mathematics, it is not included in Table 2. 

Let us now examine the titles of the 
various mathematics content courses re- 
quired in one or more of the curricula for 
those who will teach in the elementary 
school. Ten of the colleges specify general 
mathematics and three arithmetic for 
teachers. The remaining titles which will 
be listed below are each required by one 
college. These titles are: applied mathe- 
matics, fundamental mathematics, social- 
ized mathematics, basic mathematics, 
practical mathematics, remedial and func- 
tional mathematics, background of mathe- 
matics, introductory course in mathe- 
matics, introduction to college mathe- 
matics, mathematics in the upper grades, 
mathematics for elementary teachers, 
mathematics for elementary grades, 
foundations in arithmetic, fundamentals 
of arithmetic, curriculum in arithmetic, 
college arithmetic, arithmetic, arithmetic 
in modern life, college algebra or college 
arithmetic, college algebra or basic mathe- 
matics, college algebra and/or trigonome- 
try or business mathematics. Thus, college 
ulgebra is never required outright but 
may be taken as an alternate with one or 
more other courses. One of the courses in 
this list, entitled introduction to college 
mathematics, perhaps deserves special 
mention inasmuch as the content of the 
course varies according to the previous 
preparation of the students. 

It is interesting to note that one college 
offers a fine arts four-year program which 
does not include specialization in music. 
This fine arts curriculum prepares for 
teaching fine arts in the elementary schools 
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and in junior and senior high schools. The 
study revealed no specialized curriculum 
for prospective elementary school teach- 
ers of mathematics. 

Two catalogs, in describing the require- 
ments for a certificate valid in both the 
elementary and secondary schools, call 
for a minimum of twenty-four semester 
hours in each of two teaching fields with 
the exception of the social sciences and 
mathematics. These fields require thirty- 
two and twenty-two semester hours re- 
spectively. Here again, mathematics seems 
to be discriminated against with respect to 
the other subject fields. In one of these 
schools two semester hours may be de- 
ducted for each high school unit in mathe- 
matics, the maximum deduction to be six 
hours. This practice would seem to weaken 
further the college training in mathemat- 
ics received by those who take advantage 
of the allowable deductions referred to 
above. 


SUMMARY 


Only one-fourth of the catalogs studied 
specify mathematics as a requirement for 
college entrance for freshmen who enter 
with a teacher training objective. This 
seems to indicate a weak foundation for 
our potential teachers of mathematics in 
the elementary school as far as admission 
requirements are concerned. 

In the four-year curricula, the require- 
ment in content art and also in geography 
is more than two and one-half times that 
in mathematics. The mean in English is 
approximately seven times the mean in 
mathematics content. 

In the two-year programs, the content 
mathematics requirement is only about 
one-fifth as large as that of art and also of 
geography, while the mean of English is 
thirteen times as great as the mean in 
mathematics content. 

In both the two- and four-year curricula 
mathematics stands far below the other 
content subjects considered. A nation- 
wide study of certification requirements 
for teachers of mathematics was made by 
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the writer and published in 1949.2? Some 
of the results contained in this book were 
later published in THe MATHEMATICS 
Teacuer.* The findings of the present 
investigation parallel those of the certifi- 
cation study in which mathematics stood 
at the foot of the list in terms of the re- 
quirements for certifying those who teach 
mathematics in the elementary school. At 
the time the results of the certification 
study were made public there were those 
who commented, “But the colleges pro- 
vide far better programs for the training 
of teachers of mathematics in the elemen- 
tary school than the state certification laws 
prescribe. Actually, mathematics is not 
slighted by the colleges nearly as much as 
your certification study would indicate.” 
The means computed in the present study 
and those in the certification study are 
not directly comparable, but according 
to the present study, mathematics is 
still at the foot of the list of the required 
content subjects considered— English, ge- 
ography, art, and mathematics. In fact, 
there is quite a big gap between the 
mathematics content requirement and 
that in the other subjects. This inadequate 
preparation in mathematics for teachers in 
the elementary school is an alarming situa- 


2 William Isaac Layton, An Analysis of 
Certification Requirements for Teachers of Mathe- 
matics (Nashville, Tennessee: Bureau of Pub- 
lications, George Peabody College for Teachers, 
1949). 

3 W. I. Layton, ‘‘The Certification of Teach- 
ers of Mathematics,” THe MaruHemartics 
TEACHER, XLII, No. 8 (1949), 377-380. 


tion not only in view of the over-all future 
of our civilization, but even more espe- 
cially now with the increased demands 
placed upon mathematics due to the pres- 
ent national emergency. It would seem 
that this mathematical crisis is not going 
to be corrected until strong organizations 
like The National Council of Teachers of 
Mathematics and The Mathematical Asso- 
ciation of America together with the state 
organizations of mathematics teachers put 
their shoulders to the wheel and act through 
the state certification channels to improve 
this pitiful situation in which mathematics 
finds itself. Probably the colleges will not 
improve their standards in mathematics 
for the training of elementary teachers 
until the state certification laws require 
them to do so. 

On the basis of the present paper the 
graduate schools considered which offer 
degrees in elementary education do not 
require mathematics content in their 
fifth year of training, and the majority of 
these same schools do not require mathe- 
matics content courses in their four-year 
programs. It seems very regrettable that 
with five years being devoted to the prep- 
aration of elementary teachers in these 
schools, there is still no time for required 
courses in content mathematics. With 
more and more states looking toward a 
five-year program for training elementary 
teachers, it might behoove the mathe- 
matical organizations to devote some at- 
tention to the inclusion of mathematics 
content in these programs. 





The 1951 Christmas Seal Sale of the National Tuberculosis Association will be conducted 
from November 19 to December 25. Christmas Seals have become a holiday tradition in this country 
where they have been sold since 1907. Each year 94 percent of the money raised by the sale of 
Christmas Seals remains in the state where it was contributed to support local and state tuberculosis 
control. The remaining six per cent is forwarded to the National Tuberculosis Association, At 
least one-sixth of this percentage is used for medical and social research. 

Tuberculosis kills more people in the United States than all other infectious diseases combined. 
It killed approximately 40,000 persons in the United States in 1949, at the rate of 100 a day, one 
person every 13 minutes. Estimates place the number of tuberculosis deaths all over the world at 
almost 5,000,000 a year. Tuberculosis is the chief cause of death among children throughout the 
world, according to the United Nations International Children’s Emergency Fund. In the United 
States, it annually kills approximately 1,600 children under 15 years of age. 

Since the campaign for tuberculosis was inaugurated almost 50 years ago, the death rate has 
been forced down 85 per cent. This has meant a saving of 5,000,000 lives for, if TB had continued to 
kill at the rate of 50 years ago—194 per 100,000 population—it would have killed 5,000,000 more 


people than have died of tuberculosis in the intervening years. 





36. 


Wi) 
squi 
the 
end 
stat 
squi 
mot 
this 
is to 
It i 
mag 
mat! 
mat! 
favo 
mati 

H 
utili 
simp 
follo 
abou 
in ac 
so Si 
come 
squa 
set f 
in ki 
text | 

If 
3X3 
ance 
magi 
aroul 
may 

PR 
magi 
chose 
diago 
midd| 

1T 
1951), 





“Se 


— vw" we 


cr te 


d 


df 

















MATHEMATICAL MISCELLANEA 








Edited by Puiuuir 8. JonEs 
University of Michigan, Ann Arbor, Michigan 


36. Additive and Multiplicative Magic 
Squares. 

Miscellanea 16.' showed how magic 
squares could be used in a new version of 
the old game of Tick-Tack-Toe. At the 
end of the explanation of this game was the 
statement, “The connection with magic 
squares is also obvious and might well 
motivate a report or project dealing with 
this latter topic.’’ The purpose of this note 
is to aid in the realization of this project. 
It is my opinion that the device of the 
magic square has immense possibilities in 
mathematics teaching, not merely for the 
mathematics club where it has long been a 
favorite topic, but also for the mathe- 
matics class. 

However, if magic squares are to be 
utilized to their greatest advantage, two 
simple but fundamental principles must be 
followed. I stumbled across these ideas 
about a year ago and have developed them 
in actual classroom teaching. The ideas are 
so simple that others must surely have 
come across them in their study of magic 
squares. However, I have not seen them 
set forth anywhere. I would be interested 
in knowing if they are embodied in any 
text or article. 

If the first three numbers to be used in a 
3X3 magic square are selected in accord- 
ance with the following two principles, the 
magic square will “check all the way 
around.” Furthermore, the magic square 
may be multiplicative or additive. 

Princrpze I: In the case of the additive 
magic square, the three numbers first 
chosen must constitute a row, column, ora 
diagonal. The number which occupies the 
middle cell of the square must be the 


1 THe MATHEMATICS TEACHER, vol. 44 (Jan. 
1951), p. 43. 





arithmetic mean of these first three, or, if 
the first three are placed on a row, column, 
or diagonal containing the center cell, the 
center number must then also be the 
arithmetic mean of the other two. 

Principe II. In the case of the multi- 
plicative magic square, the three numbers 
first chosen must constitute a row, column, 
or a diagonal. The number which occupies 
the middle cell of the square must be the 
geometric mean of the first three, or the 
mean proportional to the other two if the 
first three are placed on a row, column, or 
diagonal containing the center cell. 

If the first three numbers are placed in 
this latter diagonal position the fourth 
number may be chosen at random and 
entered at random. The remaining cells 
may then be filled in accordance with the 
operation to be employed. 

If the first three numbers were placed in 
a row or column containing the center cell 
then the fourth number may be chosen at 
random but should be placed in a corner 
cell. This latter restriction is not mathe- 
matically essential, but ignoring it re- 
quires the determination of a fifth number 
which is undesirable for teaching purposes 
in junior or senior high school. 

To prove these principles, enter a, b, c 
and d in four of the cells placing the first 
three in a row, column, or a diagonal. For 
the purpose of illustration, a diagonal has 
been used in Figure 1. 








Fic. 1. Magic Square at the Start. 


If our magic square is to be additive, the 
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sum in any direction must be (a+b+c), 
while if it is to be multiplicative, the 
product in any direction must be (abc). 
Using these properties, fill in three addi- 
tional cells as shown in Figures 2 and 3. 


a (a+c—d) 
(b+c—d) b (b+d—c) 
d c 


Fig. 2. Additive Magic Square. 


ac 
a — 

d 
be bd 
ae b 
d c 
d ( 


Fig. 3. Multiplicative Magic Square. 


If the middle row of the additive magic 
square is now added, the sum will be found 
to be 3b. Since this must be equal to 
(a+b+c), it follows that b must be the 
average or the arithmetic mean between 
a and ¢. 

If the middle row of the multiplicative 
magic square is now multiplied, the result- 
ing product will be found to be b*. Since 
this must be equal to (abc), then b must be 
the geometric mean of a and c, or the mean 
proportional between them. 

Note that the fourth number drops out 
in the process of obtaining the final re- 
lationship. Consequently, the choice of 
this number is arbitrary in this case. 
Further note should be taken of the simi- 
larity in the three additional cells in both 
types of magic squares provided they are 
entered by using the same directions. 

The two sheets containing magic 


squares indicate the variety of purposes 
that such a device may serve.’ Their his- 
tory and their property of being self- 
checking all the way around furnish strong 
motivation in teaching. Additive magic 
squares enable a group to cover exten- 
sively the principles involved in the opera- 
tions of addition and subtraction. The 
latter operation is involved in the process 
of obtaining any new number in the set. 
Similarly, multiplication and division may 
be given valued development through 
multiplicative magic squares. 

Additive squares may include integers, 
fractions, decimals, percents, and denomi- 
nate units. Negative numbers have their 
place in the exercises. The need for sub- 
tracting in the obtaining of the desired 
sum has proved to be a worthwhile means 
of introducing the topic of signed numbers. 
Algebraic processes may be utilized by 
representing the unknown number as ‘‘r”’ 
and securing the equation needed to ob- 
tain the number. 

Similarly multiplicative squares may be 
used for the presentation and develop- 
ment of the principles of algebra and 
arithmetic concerned with the inverse 
operations of multiplication and division. 
Work with square roots and irrationals 
may be treated through this type of 
square. The replacing of literal numbers 
by numerical values affords valuable prac- 
tice in evaluation. 

? Space limitations prevent the printing of 
the mimeographed sheets used by Dr. Rich in 
his classes. Interested readers may write him 
for copies. 

3 These are variations on the classical magic 
squares which contained only positive integers. 
Classically the subject has also been expanded 
to higher order squares, also magic cubes and 
circles. See for example W. W. Rouse Ball, 
Mathematical Recreations and Essays. (Mac- 
millan and Co., 1940) pp. 193-221. 


























3 | 8 | 7 32 | 82 | 7x 3x? | 82? | 72? 
10 | 6 | 2 10x | 6x | 2z 10z* | 62? | 22° 
5) 4 | 9 be | 4e | 9% 52? | 4x? | 92? 


Fia. 4. Original Magic Square. 


Fia. 5. These new squares may then be evaluated 


for varied values of z. 
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‘ae fa 3% 
1.0 6 2 10% 
oO 4 9 5% 


8% | 7% 3/3 | 8/3 | 7/3 
6% | 2% 10/3 


4% | 9% 5/3 | 4/3 


6/3 | 2/3 
| 9/3 


Fic. 6. Arithmetic type magic squares obtained from the first one. The last of this group should 
be changed by the student into one consisting of mixed numbers. 





{ ! n | 
3ft. | Sft. | 7 ft. ; 1 yd. | 2 yd. 2 ft. | 2 yd. 1 ft. 
; ———| —— which may be ——— —'—- — 
10 ft. 6ft. | 2 ft. 3 yd. 1 ft. | 2 yd. | 2 ft. 
~ —_—— — changed into ————-|————_—___|_ 
5 ft. 4ft. | 9 ft. 1 yd. 2 ft. | 1 yd. 1 ft. | 3 yd. 


Fic. 7 


Creative formulation of magic squares 
may be carried on by students as long as 
the two fundamental principles are ob- 
served. Self-reliance is strengthened 
through the process of making up new 
magic squares, completing the ones made 
up, and then checking them “‘all the way 
Note how many new magic 
squares may be invented from one that has 


around 


already been finished: 

Finally, the two types of magic squares 
can be interrelated by using the values of 
the additive magic square as the expo- 
nents in a multiplicative magic square 
as shown in Figures 8 and 9. 


BARNETT Ricu, Chairman 
Department of Mathematics 
Richmond Hill High School 
tichmond Hill, New York 








3 8 7 
10 6 2 
5 4 9 


Fia. 8. Additive Magic Square. 





Fic. 9. Multiplicative Magie Square. 





37. Still More About Nedians 


The following letter to the editor is a 
good preface to some additional notes on 
nedians as well as being of interest in it- 


self: 


1401 East 35th Street 
BROOKLYN 34, N. Y. 
May 29, 1951 


DEAR Sir: 


I am a student at James Madison High 
School in Brooklyn. While glancing through the 
January 1951 issue of THe MatTHeMATICs 
TEACHER, my attention was attracted to the 
article entitled Nedians of a Plane Triangle. 
Upon inquiring, I was told that several other 





articles had appeared in your more recent 
issues. 

This subject was of particular interest to 
me because I had prepared a thesis on inwoven 
polygons for the Westinghouse Science Contest 
of December, 1950. 

In my thesis, using plane geometry, I not 
only developed the solutions which your maga- 
zine printed, but went further to establish a 
general formula for all inwoven regular polygons. 
I ended by proving by analytical geometry that 
the parallelogram formula does not apply to 
irregular quadrilaterals. 


4 Notes on nedians and associated topics 
are to be found in Miscellanea 18, 26, 32, 34, 
in Tue MatTuematics TEACHER, Vol. 44 
(January 1951), pp. 46-48; (May 1951), pp. 
310-312; (Nov. 1951), pp. 496-500. 
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Mr. George Morgenstern, the faculty ad- 
viser of the James Madison High School ‘‘Math 
Team,” has urged me to send you a copy of my 
thesis which I am enclosing. 

Respectfully yours, 
MariLyn R. TatcG 


We regret that we cannot print all of 
Miss Taig’s thesis, but we do reproduce 
her last theorem because it provides an 
interesting addition to those which we 
have printed so far and also displays her 
method of procedure. 

THEOREM. If in any paralielogram, 
RSTU, n segments of a units length and n 
segments of b units length are laid off 
alternately from each vertex in a cyclic 
order, and if each point of division is con- 
nected to the opposite vertex, then the 
area of the inwoven parallelogram, C, is 


rR La Ss 








v K tT 
Fria. 10 
given by C=(n—1)?/(n?+1)-K, where K 
is the area of the parallelogram. 
In Figure 10: 


ASTH = ATUE= AURF 


(1) K 
2n 
(2) ASGL= AUEJ; ATHM= ARFK 


(3) MLGT=JMHU=KJER=KFSL. 


Let B represent the area of these latter 
quadrilaterals, then 


AUEJ @ 1 
AUEJ+B an? n°?’ 
ARFK Bb 1 
ARFK+B bn? 1? 
(5) Hence AUEJ = ARFK. 


Let A represent their area. 





(4) 








A 1 
Then =—, and 
A+B n? 
(6) B=A(n?—1). 


Substituting from (6) in C+4B+4A=K 
we have 


(7) K=C+4An’. 


But 2A+B=K/2n from (1) and (5) 
which, by substituting from (6), becomes 


, 


A(n?+1) =— - 
(8) (n?+ 1) r 


n 


Eliminating A from (7) and (8) finally 


gives 
n—1)? 
cot. -K. 
n?+1 


Miss Taig’s attack on the trapezoid via 
a coordinate system and the use of de- 
terminants to express both collinearity 
and area lead to the conclusion which she 
noted in her letter in regard to the general 
quadrilateral. Perhaps someone else has a 
neat formula for the inwoven, cevian, or 
redian figure of this polygon? 


38. Monkeys and Coconuts 


THE PROBLEM: A group of persons have 
a quantity of coconuts to be divided 
equally among themselves. Each person 
in turn, not trusting his friends, surrep- 
titiously, sorts the coconuts into piles, 
buries his own share and jumbles the re- 
mainder together. However, in order to 
have all piles equal each person had to 
give the same number of coconuts to some 
waiting monkeys. How many coconuts 
were there at the start? 

Most forms of the ‘‘monkeys and coco- 
nuts” problem not only can be appreciated 
but can be solved by the alert student of 
high school mathematics. In support of 
that opinion some solutions are offered. 

Notation: A, B, C, D, E, . . . in succes- 
sion are the numbers of nuts in a pile, A at 
the start, B after the first operation, and 
so on. 

EXxaMPLeE 1. Three men, one monkey, 
four “operations.”’ In this case operation 
means to give one coconut to the monkey 
and then to carry away one-third of the 
remaining pile.® 

’ This problem is to be found in Maurice 


Kraitchik, Mathematical Recreations. (New 
York: W. W. Norton and Co., Inc., 1944), p. 32. 
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The problem is to find positive integers, 
A, B, C, D, E, to satisfy 


2(A —1) =3B, 
2(B—1) =3C, 
2(C—1) =3D, 
2(D—1) =3E. 


From equations (1) the student can 
eliminate B, C, and D and arrive at 


(2) 16A =81E +130. 


If he cannot solve this by trial-and-suc- 
cess, the problem must be abandoned at 
this point. It will be of little use to tell him 
about congruences, or continued fractions, 
or “indeterminate” equations. 

Notice now that equations (1) can be 
written in the form: 


2(A+2) =3(B+2), 
2(B+2) =3(C+2), 
2(C +2) =3(D+2), 
2(D+2) =3(E+2). 


Thisamountstoimporting two blue coco- 
nuts. They will make the arithmetic easier 
for the men and make life harder for the 
monkey. They are given a distinctive 
mark because they are to be exported at 
the end. They may be regarded as cata- 
lysts; they make the game easier without 
really playing in it “for keeps.” 

From equations (3) by multiplication, 


(4) 16(A +2) =81(£+2). 


Naturally this is the same as (2) but it is 
much more convenient. 

Since E is a positive integer, so also is 
(E+2). It follows that 16(A +2) is divisi- 
ble by 81. Now 16 and 81 have no useful 
common factor and therefore (A +2) is di- 
visible by 81. By similar reasoning, 
(E +2) is divisible by 16. 

Note that (4) can now be written in the 
form 





A+2_E+2 | 
a we 


where K is any positive integer. 


The chestnut is cracked. By going back 
to equations (3) it is easy to show 
A+2 B+2 C+2 D+4+2 E£+2 K 
81 54 36 24 £416 





where K =1, 2,3, 4,.... 
We have thus the ‘‘one-parameter’’ set 
of solutions: 


A=81K —2, 
B=54K —2, : - 
. : where K is any positive 
C=36K —2, ; 
. integer. 
D=24K —2, 
E=16K —2, 


Quod erat inveniendum. 


INTERMISSION: It is recommended that 
the student take time to tabulate a few 
successive solutions. 


K 1 2 3 4 5 

79 160 241 322 403 
52 106 160 214 268 
34 70 106 142 178 
22 46 70 94 118 
E 14 30 46 62 78 





5.2 6 b> 





He should find it easy to discover what 
law governs the numbers in any row and 
what law governs the values of (A—B), 
(B—C), (C—D), (D—E), taken from any 
column. 

EXAMPLE 2. Three men and 403 mon- 
keys arrive at twilight on a tropical island 
where there is a pile of coconuts too big 
to be counted before dark. It is assumed 
that the men know enough mathematics 
to be able to “‘deal,’”’ and that the monkeys 
are sufficiently polite to refrain from 
snatch and grab. One man, while the oth- 
ers sleep, gives a coconut to each monkey, 
deals the rest into three equal piles, takes 
away one pile for himself, puts the other 
two piles neatly together and goes back to 
sleep. In succession the second man and 
the third do likewise. How many nuts were 
in the original pile? 

For finding A, B, C, D, we have 
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2(A — 403) =3B, 
(6) 2(B—403) =3C, 
2(C — 403) =3D. 


Import 806 blue coconuts observing 
that 
806 = (number of sleeping men) - (number 

of monkeys). 

Equations (6) in handier form lead to 

(7) and (8) 
2(A +806) =3(B+806), 

7) 2(B+-806) =3(C +806), 


2(C' +806) =3(D+806). 


(8) 8(.4+806) =27(D+806). 


By the sort of reasoning used before, 
(D+806) must be divisible by 8. We have 
as possible values of D: 2, 10, 18, 26,... 
That is D=2+8t, where t=0, 1, 2, 3, 
4,... Put this value of D into equation 
(8). 

8(A +806) =27(2+81+806) 
= 27(808+8t) 
A+806 =27(101+42) 
A = 1921+ 272. 


The pile contains at least 1921 coconuts 
but may contain 1948, 1975, 2002, ... 
What we wanted. 


Norte: There is no magic about choosing 
806 instead of any other auxiliary number. 
If we set 


2(A —403) -3B =2(A+2) -3(B+2), 


we shall find z = 806. 

EXxeERcIsE 3. n humans, 1 monkey, n 
“operations.” This’ problem is used to in- 
troduce an interesting article on the theory 


of numbers in the Scientific American.® 
The alert student can now solve this prob- 
lem. The student who never wants to see 
another coconut problem may still want 
to verify the answer: 

A+n—-1=KA(n"). 


The number K is to be a positive integer 
and it can be chosen large enough to make 
the last population of the pile a positive 
integer. After that has been attended to, 
any integer larger than that value of K 
will serve equally well. 

For the teacher and the insatiable stu- 
dent there remains 

Exercise 4. n humans, s simians, 
(n+1) operations. 

Foornote: The trick of “‘importing”’ is 
not novel. For instance you may recall the 
whimsy about Omar ben Solomon, the 
sheik who was called in to distribute an 
estate of 17 camels giving one-half to the 
eldest son of the testator, one-third to the 
second son, and one-ninth to the remain- 
ing son. He did it without bloodshed and 
enhanced his reputation for wisdom by 
putting his own camel in the corral with 
the others. After the sons had been given 
9, 6, and 2 camels, he embarked on his 
own and sailed away.’ 

NORMAN ANNING 
University of Michigan 
Ann Arbor, Michigan 

6 Paul 8. Herwitz, ‘The Theory of Num- 
bers.’’ Scientific American, Vol. 185, No. 1 (July, 
1951), pp. 52-55. Since this note was written, 
The Scientific American for September, 1951 
has appeared with letters about the article and 
a general solution by the original author on 
pages 2, 4, 6. P.S.J. 

7 Department Editor’s note: Don’t miss the 
difference however. Omar ben Solomon’s 
“wisdom’”’ not only avoided ‘‘halving” a live 
camel but also politely ignored the bad arith- 


metic of the deceased. Professor Anning’s ‘‘im- 
ported”’ coconuts facilitate good mathematics. 





HAVE YOU SEEN? 


“Engineers” by Karl T. Compton in Scientific American, September, 1951. ‘“‘There are 400,000 
engineers, but they are in acutely short supply. An analysis of this critical situation, with some 
suggestions as to how it might be alleviated in the future.” 

“Scientists” by M. H. Trytten in Scientific American, September, 1951. ‘‘We have 175,000 and 
need more. The problem is complicated by the fact that applied science takes workers away from 
pure science, the wellspring of our technological progress.” 
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DEVICES FOR A MATHEMATICS LABORATORY 





Edited by emit J. BerGEer 
Monroe High School, St. Paul, Minnesota 


Anyone who has a learning aid which he 
would like to share with fellow teachers is in- 
vited to send this department a description and 
drawing for publication Or if that seems too 
time-consuming, simply pack up the device 
and mail it. We will be glad to originate the 
necessary drawings and write an appropriate 
description. All devices submitted will be re- 
turned as soon as possible. Send all communica- 
tions to Emil J. Berger, Monroe High School, 
St. Paul, Minnesota 


TINKERTOY Mopeg ts! 


Editor’s Note: An important aspect of the 
“building”? procedure outlined in this article is 
its developmental nature. The technique is 
unique; the contributor illustrates with a solid 
geometry proposition how the building of a 
model in itself becomes part of the proof. The 
reader will note as he proceeds with this article 
that the ‘‘Given’’ is built first E.J.B. 

As an illustration of the use of TINK- 
ERTOY in the solid geometry classroom 
consider the proof of the following pro- 
position: “If a line is perpendicular to each 
of two intersecting lines at their point of 
intersection, it is perpendicular to their 
plane.” 

Begin by compressing two rods, BC and 
BF, into the rim holes of a spool. Let 
these two rods represent the given inter- 
secting lines. (See Fig. 1.) Next compress 
a third rod AB into the through hole of 
the spool; AB will be perpendicular to lines 
BC and BF. Thus the “Given” part of 
the proof is now completely illustrated. 

By compressing a fourth rod BE into a 
rim hole it is possible to represent “‘any 
line through the given point lying in the 
plane of the given intersecting lines.’’ Ex- 
tend line AB through B to A’ by compres- 


1 Directions for construction in this article 
are given in terms of the language employed in 
the “Direction Sheet for Wonder Tinkertoy,”’ 
The Toy Tinkers Inc., Evanston, Illinois, 1950. 
TINKERTOY is available from the manu- 
facturers at this address. 





563 


sing a fifth rod into the through hole of the 
spool on the side which is opposite A. Rod 
A’B should be selected so that AB=A’B. 
At this point the student should be asked 
to note that end A of rod AB represents 
a point on a line of unlimited length and 
that AB represents only a segment of that 
line. 

The model may be completed by using 
colored pieces of ribbon with knots tied on 
their ends. The pieces of ribbon slip read- 
ily into the slots at the ends of the rods 
and are held in place by the knots. The 
ribbons may be thought of as representing 
the construction lines in the figure. They 
are helpful in locating the various tri- 
angles which must be considered in stating 
the proof. 

One advantage of the model building 
idea suggested in this article is that stu- 
dents can see how the figure is related to 
the statement of the proposition. Only the 
materials are brought to class—not the 
completed model. The given facts are 
shown first. Then the construction lines 
are added. After this the proof usually fol- 
lows with comparative readiness. 

The building procedure described above 
will be found helpful in nearly all work 
with lines and planes and to a limited ex- 
tent with prisms. 


HELEN MAcDONALD SIMMONS 
Governor Dummer Academy 
South Byfield, Massachusetts 


Ricut TRIANGLE MopeE.Ls 


Illustrated in this article is a set of 
models which can be used to help develop 
the statements and proofs of those right 
triangle theorems which have to do with 
the altitude upon the hypotenuse. The set 











564 THE MATHEMATICS TEACHER 


ar 
th 
co 




















an 
tri 
are 


tra 
is 


Fis 





cri 
pel 
ma 











consists of seven right triangles which may _ in the diagrams, or cut from heavy colored 
be made from plywood and painted dif- cardboard. 
ferent colors as illustrated by the shading For the sake of convenient reference to 
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the drawings let us refer to the largest of 
the right triangles as the “original” one. 
Suggested dimensions for its hypotenuse 
and altitude are 18” and 8” respectively. 
Three of these and two each of the smaller 
right triangles should be constructed. 
Figure 2 represents the original right tri- 
angle; Figure 3, the original triangle with 
the altitude upon the hypotenuse as the 
common side between the other two tri- 
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angles, and Figure 4 shows the three right 
triangles separated. Please note that there 
are seven triangles in the three illustrations. 

By matching the three triangles illus- 
trated in Figure 4 with their duplicates it 
is possible to show that the triangles of 
Figure 2 and 3 are all similar. 

By employing the set of models des- 
cribed above in appropriate laboratory ex- 
periments the following geometric facts 
may be developed and demonstrated: 


(1) The altitude upon the hypotenuse 
of a right triangle divides the tri- 
angle into two triangles which are 
similar to each other and to the ori- 
ginal triangle. 

(2) If the altitude to the hypotenuse of 
a right triangle is drawn: 

(a) The altitude is the mean pro- 
portional between the seg- 
ments of the hypotenuse; 

(b) Either leg is the mean pro- 
portional between the hypot- 
enuse and the adjacent seg- 
ment. 

(3) The product of the two legs is equal 
to the product of the hypotenuse 
and altitude (twice the area of the 
original triangle). 


(4) The mean proportional construc- 
tion. 
(5) The Pythagorean Theorem. 
ISADORE CHERTOFF 
Daniel P. Sweeney High School 
Bayonne, New Jersey 


BILLIARD MARKERS FOR ABACUSES 


Mr. Frank Hawthorne of Hofstra Col- 
lege has informed us that wooden billiard 
markers may be procured in quantity from 
The Brunswick-Balke-Collender Com- 
pany, 109 Fifth Avenue, New York 3, 
N. Y. These beads are very good ones for 
making abacuses and fact finders. The cur- 
rent retail price for a set of 100 markers 
complete with wire hooks and stretchers 
is $3.30 regardless of quantity. The 100 
markers may also be purchased separately 
at a cost of $2.30. 


A SrmpLe Stapra TuBE 

Measuring distances with a stadia tube 
is an interesting application of similar tri- 
angles. The instrument as usually des- 
cribed in books on field work consists of a 
tube with a peep slight at one end and a 
pair of parallel cross wires at the other. 
Depending on the materials used in con- 
struction it is possible to produce some 
very precise instruments. 

The device suggested here can be pro- 


_— ne 
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duced with two two-piece Kerr Mason 
fruit jar caps, a piece of tagboard 12” 
square, and a small roll of cellophane tape. 

Disassemble the two jar caps—that is, 
remove the lids from the screw bands. 
Drill a }” hole in the center of one of the 
lids, and drill two }” holes 1” apart (from 
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center to center) in the other lid. (See Fig. 
5.) The metal in the lids is so soft that the 
holes can also be made with the metal 
point of compasses or a paper punch. 

To assemble the tube replace the lids in 
the screw bands, roll the 12” square of tag- 
board into a tube and fit the assembled jar 
caps around the ends of the tagboard tube. 
(See Fig. 6.) A little cellophane tape will 
secure the jar caps to the tagboard. 

For most practical purposes this device 
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figure. If one student holds the rod at eye 
level in a position which is horizontal with 
the ground and parallel to the end of the 
tube through which another student is 
sighting, the distance D may be readily 
computed. The student doing the sighting 
must line up the ribbons through the two 
holes in the far end of the tube. It is his 
responsibility to direct the student hold- 
ing the rod to slide the ribbons together 
(or apart) until the line-up is effected. 





roe Frond 
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is rather crude, but it has the advantage of 
simplicity and the materials needed to 
produce it cost very little. Every student 
in class can produce one in a few minutes. 
This fact in itself would seem to compen- 
sate for its lack of fineness. It is not ex- 
actly a secret among mathematics teachers 
that lessons involving field work are diffi- 
cult to conduct because of a lack of equip- 
ment. Usually there are too many specta- 
tors and not enough participants. 

To measure any distance such as D in 
Fig. 6 procure a broom stick, fish pole, or 
other long rod, and two red ribbons. Tie 
the ribbons around the rod as shown in the 


After measuring the length L, the dis- 
tance D may be obtained directly from the 
following proportion by making the ap- 
propriate substitutions for L, L’, and D’: 


DL 
D’ L’- 


Note that L’=1", and D’=12". The 
proportion is a direct application of the 
fact that the altitudes of two similar tri- 
angles are to each other as their bases. 

THE MATHEMATICS LABORATORY 
Monroe High School 
St. Paul, Minnesota 





HAVE YOU SEEN? 


“Geometry in Flags” by Alice Lamb, and “‘Geometric Designs in Life’’ by Octavia Beard in 


Student Life, November, 1951. 


“Classroom Atmosphere Stimulates Arithmetic Study” by Edna M. 


Nolan in Educational 


Progress in the Chicago Public Schools, October, 1951. 
“Swimming is a Science” by Georg Mann in Science Digest, July, 1951. “The square of the 
maximum speed of the total stroke is the sum of the squares of the separate swimming speeds of 


the arms and legs.” 


‘‘Beware of Bumper-Chasers” in Science Digest, July, 1951. “A rule of thumb the experts use 
for stopping on dry pavement is to square the speed you’re driving, and divide it by 10.” 
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Announcing a new arithmetic series for grades 3-8 


Growth in Arithmetic 


by JOHN R. CLARK, CHARLOTTE W. JUNGE, HAROLD E. MOSER, ond ROLLAND R. SMITH 


New in content—in method—in format. 
Arithmetic that makes sense, insuring: 


=> Growth in power to reason independently 
=> Growth in power to discover and formulate meanings 
a> Growth in power to compute accurately and rapidly 
= Growth in ability to solve problems 
Back of the number competence achieved by pupils who use 


Growth in Arithmetic will be growth in understanding of the 
World number system, of basic concepts and processes. 


Book 


Yonkers-on-Hudson 5, New York 


Company 2126 Prairie Avenue, Chicago 16 


Ready January 1952 

















Do you have your 
copy of 


The Welch 
Catalog? 


Featuring: 

The Schacht Devices 
Mathematics Instruments 
Blackboard Drawing Tools 
Charts, Film Strips 
Projection Equipment. 


It is free for the 
asking! 
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and 


supplies 








W. M. WELCH SCIENTIFIC COMPANY 


1515 Sedgwick St. 


Established 1880 
Dept. X Chicago 10, Illinois, U.S.A. 





Please mention the MATHEMATICS TEACHER when answering advertisements 
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RADICALS end EXPONENTS 


ENTER INTO CIRCUIT PROBLEMG...... 
Coupling of Two Circuits with a Common Capacity 








THE MATH: THE RADIO: 

Coefficient of Coupling(k) 

k= V (€, C2) 
Vitm + CWE m * ea) 


The Algebraic Form C,=2 xlO"wf C,*3xlO%u t 


X= v_ ey 
V (cra) Vic+b) | | / | 
The operations appearing " = i ' ' 
in this radio application: a Cm *4x1O% uF 
m 


I. Veacy(bc) = cViab) 
2.Vactbe®) = cVarb) 
3.Va2") =a™ 


a ~~ | C,, Cz and Cm are capacities of the condensers, 
e ata ind 
and uf stands for microfarad (one millionth = .38- 


of afarad,the unit of capacity). 


MATH FOR THE SIGHUL CORPS! 
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EXPONENTS cn /RADICONS cnt nfo STUDYo/ RESONANCE 


When you tune a radio 
receiver to the signal from 


THE ELECTRICAL iY a broadcast station, you 
PROB LEM: KY ix adjust the input circuit of the 


receiver fo, resonate at. the 
fogemnen, "of er station 
SEA ag 























To what Frequency y 
is this circuit AY 


resonant? 
find f y 


_|e=.000f (ey a 
Tooxo-"*f 


l=25 uh 
L= 25 */0-* henries 


a @6 ° i | 4’ 
THE FORMULA f-20vF aE, j 














f= frequency in cycles 


L=/nductance in henries | 
C= Capacitance in farads. © 


= 3./4 7 
f= = 6.28 v25 x 37 *100 — 
= 6.28 Tes *10- =I 


t 
= 6.28 x5 xio~* 


= y= 3.18 *10* cycles 


or 3.16 megacycles . 
(SRM LT a ee A aR ea 


PRIPARED BY SIGNAL SCHOOLS 
PREPARED in Nn roe wir 6"” SERVICE COMMAND 
THE MENS’ AND WOMEN - 
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Hart and Schult 
SOLID GEOMETRY | = 


New! Compact! Here is a lively text whose open pages, clear diagrams, and 


interesting photographs arouse and hold student interest. Strong motiva- 
7 


tion pages precede each of the text’s four sections: Relation between lines 
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and planes; Polyhedrons, prisms, cylinders; Pyramids and cones; and The n 
sphere. Applications of the mensuration theorems are emphasized. Addi- pos 
tional exercises, tests, solid geometry formulas, arithmetical computation, par 
numerical trigonometry, definitions, axioms, postulates, and theorems of sug 
plane geometry, and tables are given at the back of the book. the 
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MATHEMATICS IN ACTION, Third Edition the 
Uni 
Books 1-2-3 194: 
tary 
T 
A third edition of this popular three-book series for junior high schools. milit 
Prices, wages, and statistical data have been brought up to date. The basic lem 
courses of the three texts have been modified so that even more attention can depe 
be given to the individual mathematical capacities of each student. The et 
; ; ae ee ; ; a elo} 
teaching quality of this outstanding series is maintained in the third edition odes 
of Mathematics in Action. ing. 
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APPLICATIONS 








Edited by SHetpon 8. Myers 
Department of Education, Ohio State University, Columbus, Ohio 


WE HAVE received a number of re- 
quest for military applications of high 
school mathematics. There are unlimited 
possibilities in this direction, and this de- 
partment can only present a few examples 
suggestive of the larger field. We are using 
the examples in this issue to provide re- 
ferences to some sources of applications of 
a military nature. 





P.G. 5 Gr. 10-12 
Artillery Firing 
The following application is number 5 
in the pamphlet, “Some Military Appli- 
cations of Elementary Mathematics,” by 
the Department of Mathematics, the 
United States Military Academy, June 
1942, prepared for The Institute of Mili- 
tary Studies, The University of Chicago. 


Plane Geometry and 


This problem is often encountered in 
military surveying. In the field, the prob- 
lem is usually solved by another method, 
depending on certain items of surveying 
equipment. However, the solution given 
below, based on compasses and straight- 
edge, illustrates the basic principle of solv- 
ing. 

“‘ Mathematical Features: Construction of 
a segment which shall contain a given 
angle; intersection of loci. 

‘*Problem: During an artillery reconnais- 
sance, a gun position was selected, and 
the reconnaissance officer was instructed 
to plot its location accurately on the map. 
From the gun position, he was able to see 
three prominent landmarks, A, B, and C, 
which had previously been accurately lo- 
cated and plotted on the map. (See accom- 
panying grid sheet.) Setting up an instru- 
ment at the gun position, he read angles 
as follows: 


A-Gun-B = 800 mils or 45° 
B-Gun-C = 533 mils or 30° 


“Requirement: from the foregoing data, 
determine the map location of the gun 
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“Solution: Upon A B, construct asegment 
(AXB) which shall contain inscribed 
angles of 800 mils or 45°. Upon BC, con- 
struct a segment (BYC) which shall con- 
tain inscribed angles of 533 mils or 30°. 
The intersection of are AXB with are 
BYC is the gun position, G.” 


T. 3 Gr. 10-12 
house? 

Problems of navigation usually play an 
important part in war time mavhematics. 
Here is an application involving simple 
trigonometry and algebraic manipulation 
from ‘‘Wartime Applications of Math- 
ematics,”’ by John J. Kinsella, University 
School Series No. 1, Ohio State University, 
1945, 31 pp. From page 23: 

‘A ship sailing in the direction AD ob- 
serves that angle LAD=2°. After a run 
of d miles to B it notes that angle 
LBD=y?°. What will be its distance from 
lighthouse L when it is “abeam”’ at point 


How Far Is the Light- 
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C, so that angle LCD=90°? Show that: 


d ” 
CL=—_—_—_—__ . 
cot x—cot y 








Ar. 12 Gr. 6-10 Changing Metric Infor- 
mation about a Famous German Warplane 
to English Units 

The War Service Program of the Civil 
Aeronautics Administration was one as- 
pect of a stepped-up program of youth 
education for the air age precipitated by 
the last war. Complementing this program 
was the publication of a number of text- 
books in basic mathematics for aeronau- 
tics. One of these was Basic Mathematics 
for Pilots and Flight Crews by Newsom 
and Larsen, Prentice-Hall, 1943, 153 pp. 
The following is from page 73.! 

“The following information is listed in 
regard to the famous plane, the Ju 49, 
developed in Germany in 1928. 


Span: 28.26 m. 

Length: 17.20 m. 

Height: 4.75 m. 

Weight: Loaded, 4,250 kg. 
Maximum speed: 146 km./hr. 
Greatest height reached: 12,739 m. 


“Rewrite this information using the 
English system of units. Students would 
probably be eager to look up whatever 
metric data is available on the new Russian 
jet planes and convert it to English units. 


1 Reprinted by permission of Prentice-Hall, 
Inc. and the University of New Mexico Press. 
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Al. 10 Gr. 9-10 Ratios of Planes at a 
Training Base 

Another problem is taken from page 41! 
of the above book. 

“At a bombardier training base, there 
were ten AT-11’s for each B-24 stationed 
at the base; but there were two of the 
B-24’s for each B-17. How many planes of 
each variety were located at the base if 
there were 138 planes in all?”’ 


C. Al. 5 Gr. 10-12 
ature of an Explosion 

The book Engineering Problems Illus- 
trating Mathematics by John W. Cell, Mc- 
Graw-Hill Book Company, 1943, 172 pp., 
contains an extensive collection of valid 
engineering problems arranged in five 
parts covering college algebra, trigonome- 
try, analytic geometry, differential calcu- 
lus, and integral calculus. Each of these 
parts are subdivided into subtopics. There 
are great numbers of problems which can 
be used on the high school level such as 
the following from page 4:? 

“The temperature t of explosion (in de- 
grees centigrade) of nitroglycerin is given 
by a solution of the equation: 


(a+bt)t = 1000Qm»+ 15(a+ 15b) 


where, for nitroglycerin, a=43.705; 
b=0.01775; Q,,.=346.5. Determine the 
temperature t. Determine the temperature 
of explosion for ammonium picrate where 
the data for the formula are as follows: 
a= 54.04; b=0.01212; Qn, =175.3.” 
These problems come under “Quadratic 
Equations”’ in the “College Algebra”’ part. 





Finding the Temper- 





Al. 11 Gr. 9-10 Performance Graphs of 
Superchargers 

The ability to interpret graphs is one of 
the most important outcomes of secondary 
mathematics. Why confine the study of 
graphs in ninth and tenth grade algebra 
to the abstract variables X and Y? The 
study and visualization of functions 
through graphs of interesting concrete var- 

? Reprinted by permission of the Editorial 
Committee of the Mathematics Division of the 
Society for the Promotion of Engineering Edu- 


cation, John W. Cell, Chairman, and the Mc- 
Graw-Hill Book Company. 
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iables is mathematically fruitful and psy- 
chologically motivating. In this connection 
a source which has proved to be very 
worthwhile is the 80 page pamphlet en- 
titled “Airplane Power, with Special Re- 
ference to Engines and Altitudes’? pub- 
lished by General Motors in 1943. Boys 
in particular have been challenged by this 
clearly written manual on seven types of 
airplane engine superchargers and their 
altitude performance graphs. A teacher 
without any background could easily read 
the manual in one or two hours and under- 
stand its essential features. The manuals 
were free and could be ordered in quantity 
by writing Room 11-230, General Motors 
Corporation, Detroit, Michigan. 
Superchargers are special blowers at- 
tached to the fuel intake systems of air- 
craft engines to offset the effects of low 
oxygen due to high altitudes. Seven dif- 
ferent, graduated types are clearly and 
simply diagramed and explained. The per- 
formance of each type is compared graphi- 
cally with the preceding type of super- 


charger. The graph above,’ taken from the 
manual, compares Type 4 with Type 3. 
Type 4 is a two-stage supercharger with 
mechanical clutch, while Type 3 is a single 
stage supercharger with variable speed 
clutch. Type 4 consists of two blowers, 
one running continuously, while the other 
one is put into operation at 9000 feet. 
Notice what happens to the graph for 
Type 4 at 9000 feet. Students can be asked 
to compare the two types, giving the ad- 
vantages and disadvantages of each as 
shown by the graph. 





Some “Tart End” Data 

Research has shown that a cocker span- 
iel wags his tail with a frequency of about 
300 vibrations, or wags, per minute. More 
profound investigation of the problem re- 
vealed that the end of a four-inch tail 
traveled 3 inches with each wag, giving a 
tip speed of 900 inches per minute or 85 
hundredths of a mile an hour. 


* By permission of General Motors Corpora- 
tion. 





‘‘How Children Use Arithmetic” by Effie G. Bathurst is a new Office of Education Publication 
which shows how children develop arithmetic abilities. It is listed as Bulletin 1951, No. 7, contains 
13 pages and may be purchased from the Superintendent of Documents, U. S. Government Printing 
Office, Washington 25, D. C. for 15 cents. Catalog No. FS 5.3:951/7. 























Edited by 


Henry W. SYER 


School of Education, and 


Boston University, 
Boston, Massachusetts 


BOOKLETS 


B. 838—Use, Care, and Adjustment of Polar 
Planimeters 

Keuffel & Esser Co., 127 Fulton Street, 
New York, N. Y. 

Pamphlet; 9” <6”; 14 pages; $.50 

Description: After a brief description of 
the planimeter and its parts, the operation 
of ascertaining an area is presented in de- 
tail. This operation consists in the proper 
placement of the device, the movement of 
the tracer on the perimeter of the area to 
be measured and the reading of the meas- 
uring wheel. Variations of these instruc- 
tions are given for different types of plani- 
meters. Suggestions are included on the 
care of the instrument so that maximum 
accuracy and use will be attained from 
each instrument. 

Appraisal: This pamphlet will give the 
teacher a simple explanation of how the 
planimeter works as well as how to use it 
to measure area. Probably the reason 
planimeters have so seldom been used by 
mathematics teachers as an example of a 
measuring device or as a check of area 
computation has been a lack of knowledge 
of how they work. This pamphlet will be 
useful in showing teachers another device 
to be used for measurement activities. 


B. 84—Ranger ’Rithmetic 


U. S. Department of Agriculture, Forest 
Service, Washington, D. C. 


Booklet; 8” X10”; 12 pages; Free 
Description: The main part of this book- 


Donovan A. JOHNSON 
College of Education, 
University of Minnesota, 
Minneapolis, Minnesota 


let is concerned with 21 problems in arith- 
metic. It is stated on the cover that these 
are intended for seventh grade classes, but 
the numbers and vocabulary may not be 
suitable for some groups at that level. 
Each problem is accompanied by a black 
and white drawing, and has the answer 
printed under it in smaller type. Then 
there follows a message about conserva- 
tion which pertains to the problem. Here is 
one of the shorter ones: “‘Problem No. 6. 
There are 4,200,000 small forest owner- 
ships in the United States and 97% of 
them are east of the Great Plains. How 
many are east and how many are west of 
the Great Plains? Answer: 4,074,000 east; 
126,000 west. Small forests are the great- 
est part of our forest problem because 
there are so many of them and because the 
owners are often indifferent toward good 
care of them.” There is a list of materials 
to help teach forest conservation. 
Appraisal: The problems are often as 
artificial as many of the common problems 
in arithmetic books, but the cumulative 
effect of so many on one subject, and the 
reality of the numbers makes this booklet 
a good supplement in teaching. The little 
pictures add a great deal to the interest. 
There is no reason why conservation 
should not be taught every time that it is 
possible to do so. It is difficult to assay the 
actual value of forest saved by the publica- 
tion of this booklet, but then much of the 
expenditure of the government is removed 
from its ultimate intended effect. There is 
no doubt that the objective is worth while 
(but what equally worthy projects were 
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excluded by this one?). When materials 
such as this exist, teachers should certainly 
make use of them. 


B. 85—Standard Time Throughout 


Superintendent of Documents, U. 8. Gov- 
ernment Printing Office, Washington 25, 
D.C, 

Booklet; 6” X9”"; 30 pages; $.15 

Description: This booklet, by R. E. 
Gould, is a publication of the National 
Bureau of Standards. It begins with a 
short historical sketch of standard time, 
and then contains two long sections on 
“Standard Time in the United States,” 
and “Time in Foreign Countries.’’ Some 
of the topics treated are time zones, time 
signals, international date line, time desig- 
nations, and daylight saving time. There 
is a long table comparing the standard 
times in countries throughout the world. 
A bibliography is included. 

Appraisal: It is not important to con- 
sider whether all the material in the book- 
let would be used in a mathematics class- 
room. So many of us are textbook minded 
that it seems wrong to use advanced ma- 
terial which is read only in selections. And 
yet, this process of selecting and discard- 
ing parts of a work is seldom taught in 
mathematics classes. The exercise of judg- 
ment is neglected. For this and other rea- 
sons there is a place for this interesting 
booklet. The use of plus and minus signs 
to signify zone numbers is practical and 
enlightening. The understanding of de- 
nominate numbers, hours—minutes—sec- 
onds, is important. This would be a very 
valuable addition to a classroom library of 
supplementary materials. 


B. 86—How to Choose a Slide Rule 


Keuffel and Esser Company, 127 Fulton 

Street, New York, N. Y. 

Booklet; 54” X8}”; 22 pages; Free 
Description: The booklet begins with a 

rather general discussion of advantages of 


performing operations on a slide rule. Then 
the advantages and disadvantages of spe- 


cific types of rules are presented. The 
models included are the Mannheim Poly- 
phase, Polyphase Duplex Trig (and Deci- 
trig), Log Log Duplex Trig (and Decitrig), 
and the Log Log Duplex Vector. 

The story-like account is very humor- 
ously written and interestingly presented. 
The booklet is printed in black and red 
upon white pages. It is excellently illus- 
trated by fifteen cartoons and photographs 
of each rule which is discussed. The last 
five pages are devoted to advertising 
which is hardly objectionable because it is 
so informative about prices and availa- 
bility of slide rules in general. 

Appraisal: The booklet is excellent for 
teaching high school students to select a 
specific slide rule to fulfill predetermined 
desires. Although the discussion is in- 
tended primarily for college students, it is 
perfectly suitable for college preparatory 
students in the later years of high school; 
slide rules should become familiar instru- 
ments by the time a student enters college, 
and proper instruction on the high school 
level serves to acquaint the student with 
the model he needs. The necessary facts 
are presented in the booklet in a form 
simple enough for the student to under- 
stand. 

The booklet is not suitable for use in the 
ninth and tenth grades because students 
have not yet encountered many of the 
problems which make the slide rule'a bene- 
ficial instrument. Several copies of the 
booklet are sufficient to satisfy the needs 
of the entire class; they may be circulated 
among the pupils. (Reviewed by Bernard 
Singer, Hyannis, Mass.) 


B. 87—Map Projection Studies, No. P208 


Denoyer Geppert Company, 5235 Ravens- 
wood Avenue, Chicago 40, IIl. 


Booklet; 83” X11"; 20 pages; $0.50 


Description: Many types of map pro- 
jections are compared by means of illus- 
trations, questions to the reader and a 
short textual description. The following 
projections are discussed: orthographic, 
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stereographic, globular, gnomonic, polar 
equidistant, polar equal area, stereo- 
graphic cylindrical, gnomonic cylindrical, 
mercator, homolographic, sinusoidal, semi- 
elliptical, homolosine, simple conic, conic 
two standard parallels, conformal conic, 
polyconic, Albers, and Bonne. 

Appraisal: Naturally the meaning, defi- 
nition and derivation of these projections 
is not intended at the secondary school 
level. However, it is very convincing to 
thumb through these pages and see how 
the facts of plane and solid geometry are 
put to use in geography. The illustrations 
are remarkably clear and helpful. 


B. 88—Study Guide and Work Book (Life 
Insurance) 


B. 89—Set of Questions (Life Insurance) 


Institute of Life Insurance, 488 Madison 
Avenue, New York 22, N. Y. 


Booklets; 83” X11"; Free 


Description of B. 88: This is a workbook 
(40 pages) to be put into the hands of the 
pupils in a class which has studied the 
“Handbook of Life Insurance” (B. 12— 
November, 1948). It is framed in terms of 
the meanings and descriptions of life in- 
surance; very little inspiration for compu- 
tation is included. 

Appraisal of B. 88: This is an extremely 
complete booklet on the facts on life in- 
surance—far too complete. Few schools 
would find it worth their while to spend 
the amount of time on the subject which 
this booklet would demand. It will be 
tempting to do so, to the detriment of 
other subjects, but if proper selection is 
made, this booklet should be a tremendous 
help. 

Description of B. 89: On 8 pages there 
are 20 true-false, 20 multiple choice ques- 
tions and 20 completion questions with an- 
swers and references for instructors to use. 

Appraisal ‘of B. 89: The questions are 
not too well written, but suffer from the 
common ambiguities of objective-type 
questions when poorly written: they often 

make little sense without their answers. 
The amount of detail expected is much too 
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much for the time spent on insurance in 
today’s schools. However, by selecting 
and adapting, the material will become 
useful to teachers. 


B. 90—Elementary Instructions for Operat- 
ing the Slide Rule 


B. 91—Graph Sheets 
B. 92—Templates and Other Drafting Tools 


B. 93—Drafting and Reproduction Equip- 
ment and Materials 


Keuffel and Esser Co., 127 Fulton Street, 
New York, N. Y. 
Booklets; 53” X8}"; Free 

Description of B. 90: This 19-page book- 
let is useful only to those who have slide 
rules in their hands, and most useful to 
those with K & E rules. It tells how to read 
scales, how to multiply, divide, square, 
find square root, use proportion, the CI 
scales, cube and cube root scales, and 
trigonometric problems. It is all based 
upon the Mannheim-type rule. 

Description of B. 91: This 81-page book- 
let is a mine of information concerning the 
types of graph papers and cloths now 
available. It is beautifully illustrated in 
color. All the usual types and many special 
ones are shown. 

Description of B. 92: This 12-page book- 
let shows many interesting drafting aids 
which have some mathematical content. 

Description of B. 93: This 254-page 
booklet is Part 1 of the 41st Edition of the 
K & E catalog. It lists and illustrates 
drawing and tracing papers and cloths, 
graph sheets, drawing instruments, draft- 
ing tools, printing and developing equip- 
ment, drawing boards and furniture, slide 
rules and other calculating instruments. 

Appraisal of B. 90 through B. 98: In all 
of these booklets the clarity of the illus- 
trations and the completeness of the cover- 
age is outstanding. B. 90 should not be 
sent for unless a school has or intends to 
buy slide rules. In order to follow the in- 
structions a slide rule should be in front of 
you. B. 91 is a real education in the in- 
genious and useful types of graph ma- 
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terial. B. 92 has some small amount of ap- 
plication, but may suggest some instru- 
ments which will improve the drawing of 
geometric plates. B. 93, the complete 
catalog, will deserve a great deal of study 
on the part of both teachers and pupils to 
see the equipment which is used to apply 
mathematics to the field of drafting and 
engineering. 


CHARTS 
C. 27?—Road Maps of Industry 


National Industrial Conference Board, 
247 Park Avenue, New York 17, N. Y. 
Graph charts; 83” 11"; Free 

Description of C. 27: These charts are 
really splendid examples of mathematical 
graphs on such subjects as U. 8. Saving 
Bonds, Farm prices and parity, wholesale 
prices, military manpower, personal in- 
come, federal expenditures, world steel 
capacity, and gross market value of prod- 
ucts of the United States. They are printed 
in clear and bright colors and are punched 
with three holes to put into notebooks. 
These charts are available free only to high 
school teachers, staff members of teachers 
colleges, and administrators at the above 
levels. They must be sent to school ad- 
dresses. Sometimes additional copies of 
certain charts are available for pupil use. 

Appraisal of C. 27: It is hard to over- 
emphasize the attractiveness of these 
graphs; they are very suitable for mathe- 
matics classes since a variety of types are 
constantly used. The fact that they pre- 
sent the numerical facts of economics with 
up-to-date precision makes it mandatory 
that teachers use them to supplement the 
graphs which appear in textbooks. Even if 
they are merely displayed on bulletin 
boards they will improve the teaching of 
mathematics, but it would be a shame not 
to help the class to interpret them and find 
the many conclusions which can result. 


EQUIPMENT 
E. 46-E. 66—Grove’s Moto-Math Set 


BASIC 
EK. 46—(250-M)—Moto-Math Manual 


). 47-(250-1)—Blackboard Graph Chart 


4 


). 48-(250-2)—Stainless Steel Split Pins 


4 


). 49-(250-3)—Heavy Multi-colored Elas- 


4 


= 


— 
= 


tics 

E. 50-(250-4)—Beam Blackboard Com- 
pass 

E. 51-(250-5)—Two Semicircles—16 sec- 
tors 

). 52-(250-6)—Three Triangles 

E. 53-(250-7)—Two Congruent Trape- 
zoids 

E. 54-(250-8)—Navigation Protractor 

E. 55-(250-9)—Standard Protractor 

{. 56-(250-10)—Combination Curve 
Drawing Instrument 

EK. 57-(250-11)—Straight Edge and Two 
Spring Clips With Cord 

ki. 58-(250-12)—Linkage Set 

EK. 59-(250-13)—Wooden Case for Ac- 
cessories 

Ek. 60—-(250-14)—Miniature Fibre  Air- 
planes 


a 


EXTRA 

E. 61-(250-15X)—Hard Fibre Fractions 
Discs 

E. 62—(250-16X)—30 Counting Discs 
EK. 63-(250-17X)—Abacus 
Ek. 64—(250-18X)—Clock Face 
E. 65-(250-19X)—Pantograph 
E. 66—(250-20X)—Easel 
Developed by Prof. J. Seth Grove, Head 
of Mathematics Department, State Teach- 
ers College, Shippensburg, Penna. 
Purchased through Yoder Instruments, 
East Palestine, Ohio. 


Description of E. 46—(250-M): This 
30 page manual is designed to assist the 
teacher in the use of the Moto-Math Set. 
It presents many diagrams with descrip- 
tive instructions on how to use the ma- 
terial. 

The manual lists demonstrations as fol- 
lows: plane geometry—36, solid geome- 
try—4, linkages—12, physics and me- 
chanics—7, algebra—12, trigonometry—8, 
navigation—6, arithmetic—8, analytical 
geometry and calculus—18. Additional 
demonstrations can be devised by teach- 
ers and students. The price of the manual 
is 30¢ each—4 copies for $1.00. 








Description of E. 47—(250-1) : This black- 
board graph chart is of 20 gauge sheet steel 
measuring 32”X34" in a hardwood 
frame—ruled 1” squares with holes 
punched at intersections of all lines and at 
other places for various conic section 
curves. There are 977 holes in all. This 
part of the equipment is the basic unit 
upon which the set is built. It is used in 
practically all demonstrations. The price 
of the graph chart is $35.00. 

Description of E 48-(250-2): These 25 
Split Pins are used in the holes on the 
Graph Chart to support various devices on 
the board and to serve as vertices of dia- 
grams when elastic bands are used. The 
price for the set of 25 is $1.00. 

Description of E. 49-(250-3) : This set of 
50 multi-colored elastics are of good rub- 
ber and serve the purpose of forming geo- 
metric figures on the graph board when 
stretched between the pins. The price for 
the 50 elastics is $.50. 

Description of E. 50-(250-4) : These com- 
pass arms are of flexible steel 12” and 30” 
long. An adjustable pin is provided, which 
makes it possible to mount the compasses 
on the- blackboard graph. The price for the 
set is $3.00. 

Description of E. 51-(250-5): Two semi- 
circles, each of }” composition material 
with glazed surface. Together they form a 
circle of 12” diameter. Each semicircle is 
dfvided into 8 equal sectors, which are at- 
tached by leather at the circumference. 
These semicircles are used, when sup- 
ported on the blackboard graph chart by 
pins and the ruler, to show area of a circle 
and its relation to the area of a parallelo- 
gram. The price for the set is $5.00. 

Description of E. 52-(250-6): These tri- 
angles are constructed of }” composition 
material, with white glazed surface, with 
inch rulings vertically and horizontally. 
The three triangles may be used sepa- 
rately and also can be assembled to form a 
rectangle or a parallelogram. They are 
45-45-90, 30-60-90, and 75-60-45 triangles. 
They may be used with the blackboard 
graph chart as background when sup- 
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ported by the ruler. The price for the set is 
$4.00. 

Description of E. 58-(250-7): These two 
congruent trapezoids are constructed of }” 
composition material, with white glazed 
surface. They measure 83” on the base and 
7” high. They can be used separately or to 
form a parallelogram when put together to 
show area relationships and congruency. 
They may be used on the blackboard 
graph chart when supported by the ruler. 
The price for the set is $3.50. 

Description E. 54-(250-8): This Navi- 
gation Protractor is of laminated paper, 
7” in diameter and has markings around 
its circumference in units of 5°. It may be 
mounted on the blackboard graph chart to 
illustrate angle size especially in solving 
navigation problems. No. 250-14, the 
miniature airplanes, may be used with this 
protractor to make the diagrams more 
realistic. The price for the protractor is 
$.75. 

Description of E. 55-(259-9): This is a 
standard circular protractor on a masonite 
base with a 7” diameter. It has markings 
in units of one degree from 0 through 360 
each way. It can be mounted on the black- 
board graph chart to illustrate angle size. 
It can be used to draw cycloids and tro- 
choids on the blackboard graph chart by 
using the proper holes for chalk and by 
revolving the protractor on the ruler. The 
price of this protractor is $2.50. 

Description of EF. 56-(250-10): This set 
consists of pins, cord of different lengths, a 
chalk holder, and a special wooden ruler in 
the form of a T square to be mounted on 
the ruler on the blackboard graph chart. 
The set is used for drawing the parabola, 
ellipse and hyperbola. The price for the set 
is $3.50. 

Description of E. 57-(250-11): This is 
the straight edge ruled in inches by units 
of 3 on one side and metric units on the 
other. It is approximately 30 inches long 
and is used for measuring, for mounting on 
the blackboard graph chart by means of 2 
spring clips which come with it, or for 
drawing lines. When mounted on the 
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blackboard graph chart, it is useful for 
supporting many of the objects used in a 
variety of demonstrations. The price for 
the set is $1.75. 

Description of E. 58-(250-12): This 
linkage set consists of 12 strips of hard 
white fibre ?” wide and in varying lengths, 
1 piece 143 inches, 4 pieces 12 inches, 2 
pieces 8 inches and 2 pieces 6 inches. It is 
accompanied by 6 split pins, 6 brass nails, 
and 6 rubber spacers and a chalk holder. 
The strips may be used to demonstrate 
linkages on the blackboard graph chart in 
problems such as: If the base of a triangle 
is 12” and the altitude is 8”, what are the 
limits in the length of the other two sides? 
Many locus principles can also be demon- 
strated. The price for the set is $4.50. 

Description of E. 59-(250-13): This is 
the wooden case measuring 9” X33" K2}’. 
It is divided into 3 compartments and is 
used to store and transport the many items 
that make up the total equipment for the 
set. The price is $2.50. 

Description of E. 60-(250-14): There are 
three white miniature airplanes measuring 
"<4" made of hard fibre with holes for 
mounting on the blackboard graph chart. 
They are used to make problems in Navi- 
gation more realistic. The price for the set 
is $1.50. 

Note on prices: If the individual prices 
for items 250-M through 250-14 are added, 
the total price would be $70.00. However, 
the complete set may be purchased for 
$60.00. 


Extra Equipment—Sold Separately 


Description of E. 61-(250-15X): These 
hard-fibre fraction discs consist of two 
circles, a red one and a white one, mounted 
together so that they may be rotated with 
respect to each other. When mounted at 
the center of the board all useful fractions 
may be quickly illustrated by rotation. 
The price is $2.50. 

Description of E. 62-(250-16X): This 
set of counting discs consists of 30 pieces of 
white hard fibre 13” in diameter with a 
hole punched in the center for mounting 





purposes. Three spring clips are provided 
on which to assemble the dises. They may 
then be mounted on the chart to serve as 
objective material for teaching the mean- 
ing of number and the fundamental facts 
and processes of arithmetic. For example, 
showing 3 groups of 2 in the number 6. The 
price is $2.00. 

Description of E. 63-(250-17X): This 
Abacus consists of three stainless steel 
strands each with 10 colored wooden 
beads. They may be mounted on the 
blackboard graph chart to teach the 
meaning and use of number. The beads 
can be slid up and down the wires. Each 
bead is constructed so as to remain in any 
position on the wires even when the wires 
are in a vertical position as illustrated. 
Each individual string of ten beads is 
easily removable from the abacus so that 
it can be used for more elementary work 
with numbers before the pupil is ready for 
the use of the abacus as such. The price is 
$4.00. 

Description of E. 64-(250-18X): This 
clock face is plastic laminated cardboard 
12” in diameter with two steel hands. It 
may be mounted on the Graph Board and 
has many uses in teaching number and 
time. The price is $2.00. 

Description of E. 65-(250-19X): The 
pantograph consists of four wooden 
(maple) bars (2-18” and 2-20") fitted to 
mount on the Graph Board. It is a me- 
chanical instrument used to enlarge or re- 
duce drawings, pictures and diagrams. 
With it comes pins, eyelets and a metal 
base for mounting purposes. The price is 
$3.00. 

Description of E. 66-(250-20X): This is 
the hardwood easel which has three legs 
and a 34” chalk tray. It is used to support 
the Graph Board. The price is $15.00. 

Appraisal of E. 46-(250-M): The man- 
ual contains 30 pages and 112 key prob- 
lems with illustrative and explanatory ma- 
terial on the use of the Moto-Math Set. 
By following its directions and observing 
the diagrams, the equipment can be effec- 
tively used to carry out the many demon- 
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strations listed in plane geometry, solid 
geometry, linkages, physics and mechan- 
ics, algebra and graphs, trigonometry, 
navigation, analytic geometry, calculus, 
and arithmetic. The diagrams, showing the 
use of the equipment on a graph back- 
ground, are placed beside the explanatory 
material for convenience. Teachers and 
students will find the manual very helpful 
in carrying out the demonstrations. Addi- 
tional problems with illustrations on the 
subjects listed and other subjects will be 
issued from time to time. 

Appraisal of E. 47-(250-1): The black- 
board graph chart is sturdily built, attrac- 
tive, and will stand plenty of use. It may 
be hung by the two strong hooks provided 
or supported by the easel. It is a conveni- 
ent and easy-to-use piece of equipment 
and can add much when used for class 
demonstrations or by individual pupils. It 
is a good blackboard graph that can be 
used for many mathematical purposes. 

Appraisal of E. 48-(250-2) and E. 49- 
(250-3): The split pins and elastics are 
necessary pieces of equipment to carry out 
many of the demonstrations. The pins are 
well made of stainless steel and will stand 
up well. The elastics are of good rubber 
and add color to the demonstrations. It 
might be better to have elastics of two 
lengths—some being longer than those 
now provided. 

Appraisal of E.. 50-(250-4): These spe- 
cial compasses are invaluable in drawing 
circles on the Graph Board. A circle may 
be drawn at any point by inserting the 
split pin of the “‘center post’ in any de- 
sired hole. A slight pressure on the cap of 
the “center post” releases the “compass 
arm’’ which may then be adjusted to any 
desired length, 1” to 12” with the short arm 
and 1” to 30” with the long arm. 

Appraisal of E. 51-(250-5), E. 52-(250- 
6), E. &3-(250-7): The semicircles, tri- 
angles and congruent trapezoids are well 
made of composition material and are 
valuable aids when used either with or 
without the Graph Board for many dem- 
onstrations of area and linear relation- 
ships. 


Appraisal of E. 54-(250-8) and E. 58- 
(250-9): The navigation and standard cir- 
cular protractors are useful and valuable 
aids when used with the Graph Board for 
demonstrations involving angle size. When 
used with the colored elastics and the pins 
the protractors mounted on the graph 
board make an attractive and functional 
device. The protractors would probably be 
even more effective if they were slightly 
larger so that they could be easily seen 
from the back of a classroom. 

Appraisal of E.. 56-(250-10) and E. 57- 
(250-11): The set of pins, cord and chalk 
holder and the straight edge are indis- 
pensable pieces of equipment for drawing 
lines and measuring. They are well made 
and should last a long time. The straight 
edge has the additional value of its use for 
supporting other objects when attached to 
the graph board. 

Appraisal of E. 58-(250-12): The link- 
age set is a valuable addition to the equip- 
ment since many area and linear relation- 
ships can be clearly demonstrated when 
the strips are used on the graph board. 
Many loci using linkage strips can be 
quickly and clearly demonstrated. The 
importance of this subject of linkages is 
often overlooked in the teaching of mathe- 
matics. This method of demonstrating 
them makes it a pleasant and worthwhile 
project. With the equipment provided, the 
strips are easily’ attached to the graph 
board. 

Appraisal of E. 659-(250-13): The 
wooden case is a must since the many 
pieces of equipment should be carefully 
stored when not in use. The case is well 
built and worth the money. 

Appraisal of E. 60-(250-14): These 
miniature planes are not indispensable, 
but do add a touch of realism when used 
on the graph board in navigation problems 
involving drift angle, heading and course. 
They are well-made of hard fibre and 
should last a long time. 

Appraisal of Extra Equipment—E. 61 
through E. 66-(250-15X through 250-20X) : 
This equipment has many uses in demon- 
strations of various kinds. The fraction 
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dises, counting discs, abacus and clock face 
are valuable aids, especially at the elemen- 
tary school level, for objective material in 
the teaching of number, the meaning of 
the fundamental facts, and the meaning of 
the fundamental processes of arithmetic. 
They can be used separately, but are more 
effective when used with the graph board 
as background. The pantograph is a help- 
ful piece of equipment that is well-made 
and comes complete with the necessary 
parts. It is useful for enlarging or reducing 
drawings, pictures and diagrams. 

There are many other uses for the set 
not listed here in a variety of subjects. It 
would, for example, be helpful to the arith- 
metic teacher in drawing different kinds of 
graphs, showing perimeters and areas, 
illustrating the meaning of per cent, deci- 
mals and fractions, as well as in making 
diagrams in teaching understanding in the 
solution of problems. (Reviewed by John 
K. Moulton and Ralph F. Ward of Brook- 
line High School, Brookline, Mass.) 


FILMS 
F, 21A*—What Is Money? 
Producer: Coronet Films, Coronet Build- 
ing, Chicago 1, Ill. 
Educational Collaborator: Paul L. Sals- 
giver 
16 mm. film; Black and white; Sound; one 
reel; nine minutes; $45.00; colored, $90.00. 


Description: Recommended grades from 
producer: Intermediate, Junior High, 
Senior High, and Adult. 

In this film we follow the journey of a 
brand new five dollar bill through its 
many transactions. The bill starts in cir- 
culation with Tom receiving the five dollar 
bill from his father. He is to buy a gallon 
of paint with it at the hardware store. 
From the hardware store the five dollar 
bill goes to an electrician in payment for 
special services he has rendered. On the 
way home the electrician stops in at a 
gasoline station to get some gas and pays 

* This is the first aid to teaching which we 


have reviewed for the second time. Letters will 
follow the numbers to indicate repeat reviews. 


for it with the five dollar bill. Mrs. Moore 
comes in the gasoline station to cash a 
check and receives the bill as part of the 
transaction. After cashing her check, Mrs. 
Moore goes downtown to buy a pair of 
bookends which cost five dollars. The 
store is then shown paying off its employ- 
ees and the five dollar bill goes to one of 
the employees who in turn takes it to a 
radio store. This employee had bought a 
radio on the installment plan and wants to 
make her weekly payment. The radio man 
upon receiving this bill gives it to a boy 
who has been working for him. We see that 
this boy is Tom, the same boy who started 
the five dollar bill on its journey. Tom de- 
posits the money in the bank. 

Interwoven among the journeys of the 
five dollar bill are pictures of how the 
barter system was used in ancient times 
and still is today. It shows two boys, one is 
trading a bicycle light for a catcher’s glove. 
We also see how different articles have 
been used as money such as: spears, shells, 
and wampum. We are shown how people 
used to make their own money and how 
thé government now makes it. 

The film closes with a summary of the 
uses of the five dollar bill. First, it was a 
medium of exchange for goods; second, it 
was a medium of exchange for services; 
third, it was a standard of value; fourth, 
it was a standard of future payments; and 
fifth, it was a storehouse. It is shown that 
the bill could conceivably have gone to a 
world traveler and traveled all over the 
world. 

Appraisal: Seven teachers evaluated 
this film and five of the teachers in con- 
sidering the entire film said it was good for 
introducing new material, providing a 
common experience, and for motivation. 
All of the teachers thought the film was 
good for review. The grade level was 
placed between the Elementary and Col- 
lege level with the 7th and 8th grade being 
checked by 53%. One half of the evalua- 
tors favored arithmetic as the course best 
suited while the other half chose consumer 
mathematics. One teacher thought the 

(Continued on page 584) 
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IN ADDITION to statistical information 
on school offerings, in this department dur- 
ing this year, there will be published ac- 
counts of interesting and unusual school 
activities which have been contributed 
directly to The Mathematics Teacher, or 
which have been brought to the attention 
of the editors in other ways. 


FourtH TERM ALGEBRA 

The topic at one of the discussion groups 
of the summer session of the National 
Council of Teachers of Mathematics at 
Northfield, Minnesota, was “‘What Be- 
longs in Fourth Term Algebra?” The va- 
riety of opinions and practices prompted 
several of the group to suggest that a re- 
port in The Mathematics Teacher might be 
a step in determining whether other 
teachers would be interested in further dis- 
cussion at a subsequent meeting. 

At least two factors are responsible for 
the wide variety of topics taught in fourth 
term high school algebra. One is the time 
the fourth term is taught. Some schools 
teach algebra the ninth and tenth years; 
others the ninth and eleventh years; still 
others the ninth, one semester of the 
eleventh, and one semester of the twelfth 
year. Another factor is the purpose of the 
course: a polishing up of previous work in 
algebra, a preparation for algebra in col- 
lege, an introduction to the topics taught 
in algebra in college, or some combination 
of these purposes. 

In our discussion we began with the list 
of topics offered in a widely used textbook, 
attempted to determine their value to a 
high school student, and tried to decide 
whether they belonged in fourth term 
algebra. By a show of hands we made a 
record of the practices in the schools re- 


presented. It must be remembered that 
the time of giving the course is often a 
deciding factor in choosing topics. For in- 
stance, if fourth term algebra follows tri- 
gonometry, obviously logarithms must be 
taught at another time. 

The following topics, some of them con- 
tinuations of third term work, were the 
only ones on which there was majority 
agreement: factoring, fractions, exponents, 
radicals, imaginaries, equations linear and 
quadratic in one and two variables, equa- 
tions involving radicals, equations of de- 
gree higher than the second that can be 
solved with the factor theorem. 

The topics taught by some of the 
teachers in the group, but not by a major- 
ity of them were: functions and their 
graphs, determinants in two and three 
variables, ratio, proportion, variation, 
arithmetic and geometric progressions, 
logarithms, permutations, combinations, 
and probability. 

No one in the group did anything with 
analytical geometry or calculus and the 
college teachers present agreed that these 
topics were best left for college students. 

Do you think that further investigation 
of the subject would be profitable? 

Ona KRAFT 
Collinwood High School 
Cleveland, Ohio 


NEWARK SECONDARY SCHOOLS SPON- 
sor MATHEMATICS FAIR 


Come to the Fair! Come one! Come all! 
On April 25, 1951 Arts High School in 
Newark, New Jersey, was the scene of this 
unusual hubbub sponsored by the Newark 
Council of Teachers of Mathematics. Had 
you entered the school on that afternoon 
large posters would have invited you to 
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the “fair grounds’. More pointedly, the 
decimals of x strung high on a wire would 
have directed you to the gym. 

However you wouldn’t have recognized 
the gym. The centerpiece, a huge solid 
of many faces, used a few of them to ob- 
serve you as you pinned on the name tags 
handed to you by the “‘barkers’’. Posters 
of geometric designs in thread and wool 
tacked on large screens, and mathematical 
newspaper clippings adorning the walls, 
served as open invitations to the sidelines 
and byways of mathematics. These led 
next to the large tables displaying geo- 
metric models and applications and at- 
of Newark High 

Montclair State 
Teachers College; Mr. George Kays, an 
the College; Mr. Charles 
Goeller, an Newark 
School of Fine and Industrial Arts; and 
various other teachers of Newark Secon- 


tended by students 


Schools; students of 
instructor at 
instructor at the 


dary Schools. 
At many of the tables you would have 
been forced to edge your way closer in 
order to get a good look at the soap film 
experiments, the statistical array of shot 
in columns, the surveying instruments, the 
various models of solids—some in paper 
form, others of ivory texture. Once 
aroused, your curiosity would not have 
been satisfied until you circled the fair 
grounds again and again, brushing shoul- 
ders here with young mathematics stu- 
dents, there with teachers, and perhaps 
even with a celebrity or two, like Mr. 
Michael McGreal, Assistant Superinten- 
dent of Schools of Newark, or Dr. Virgil 
S. Mallory, Head of Mathematics Depart- 
ment at Montclair State Teachers College, 
who found time in their busy schedules to 
meet us at the Fair. But once again the 
“barkers” were at work urging everyone 
on to the “big tent’’. On the way you must 
stop for your free refreshments, in the 
form of lollipops, and a “program”’, in the 
form of a mimeographed numbered pam- 
phlet containing mathematics puzzles, 
problems, and diagrams. 
In the auditorium Harold A. Gouss of 
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Newark Central High gave a short wel- 
coming address in his official capacity as 
president of the sponsoring organization. 
Next, the Ringmaster, Mr. Ernest R. 
Ranucci, Chairman of the Mathematics 
Department of Weequahic High and of 
the program committee for the Fair, in- 
troduced the main “‘acts’’. 

First, Sanford Kahn, student of Wee- 
quahic High gave his magic demonstration 
of soap film experiments. Next Irving Eng, 
student of Arts High showed the use of the 
abacus in computation. Mr. Goeller then 
spoke on his process for constructing geo- 
metric models with artistic overtones. The 
final act guided us on a historical journey 
through the development of units of meas- 
urement and was led by a student of 
Montclair State Teachers College. 

Mr. Max Sobel, teacher at Robert Treat 
Junior High, took over the main circle to 
introduce the final event of the Fair, a 
contest of mathematical skill. He deter- 
mined five contestants by a drawing of 
numbers based on those of the program 
pamphlets. Peter Tango of Cleveland 
Junior High was adjudged the winner and 
awarded the grand prize, a 10” slide rule 
accompanied by 10 humorous rules for 
happiness via its use. 

In the Executive Council of the Newark 
Council of Teachers of Mathematics the 
usual post-mortems helped adjust the fi- 
nancial balance of this event from its 
physical debit side to its intangible bene- 
fits to students and teachers on the credit 
side. We teachers of mathematics in 
Newark had, in the past year, seen fit to 
band together to discuss our problems and 
attempt concerted efforts at their solution; 
to stimulate interest in mathematical ed- 
ucation on all levels, administrative, 
teacher, student, and parent; to do so 
vividly and dramatically, not disdaining 
the well-proven methods of the salesman, 
the “barker’’, to achieve these worthwhile 
ends. Therefore we felt justified in our 
estimate of the credits accruing to the 
organization from this first public project. 
We were not unmindful of the wonderful 
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cooperation received from the administra- 
tion at Arts High, from the Mathematics 
Department of Montclair State Teachers 
College and from all of the teachers and 
students who lent a hand in this achieve- 
ment. In fact it was this very cooperation 
which has greatly encouraged us in con- 
templating plans for future activities 
based on the main objectives previously 
noted. 

Perhaps others in your organization who 
feel a need for cooperative action on a 
local level will also be encouraged to join 


us in achieving them on a wider scale. 
Surely this will make for a more vital 
mathematical program by teachers in 
times when everything is in great need of 
vitality and nothing more so than the field 
of mathematical education in the secon- 
dary schools. 

Harowp A. Gouss, President 

The Newark Council of Teachers of 

Mathematics 
Central High School 
Newark, New Jersey 
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(Continued from page 581) 
speed of development of ideas and dura- 
tion of scenes was too fast. No inaccura- 
cies were found in the mathematical con- 
tent. 57% said the film would hold the 
interest of the student and that the teach- 
ing methods in the film were conducive to 
learning. 86% thought that the content 
could not be just as effectively and effi- 
ciently presented in some other way. Six of 
the seven teachers said they would use the 
film in their classroom. (Reviewed by A. 
DiLuna, R. Fleet, K. Hathaway) 


F. 65—Angles 


Knowledge Builders, 625 Madison Ave- 
nue, New York 22, N. Y. 


16 mm. film; Black and white; Sound; one 
reel; eleven minutes; $40.00. 


Description: This depicts various types 
of angles and their relationship to each 
other. 

It is shown that two rays intersecting 
form four angles. Complementary and 
supplementary angles are defined and il- 
lustrated by animation. The bisector of an 
angle is defined and a circle with an angle 
of sixty degrees marked off. This is di- 
vided into two thirty degree angles to 
illustrate the bisecting of the angle. A 
drawing is made of a transversal through 
two parallel lines, and it is then pointed 


out that there are four acute and four ob- 
tuse angles as a result of this. Interior and 
exterior angles are defined and pointed 
out. 

Various scenes such as_ buildings, 
bridges, etc., are shown throughout the 
film to illustrate the practical use of 
angles. 

Appraisal: For the evaluation of this 
film there were thirty-seven teachers of 
mathematics present. Taking the entire 
picture into consideration 83% thought it 
was fair or poor for introducing new ma- 
terial, 83% said it was good or fair to aug- 
ment explanations, 44% checked poor for 
the development of skills, and 35% said it 
was excellent for review. 57% favored 
grade 10 for this film while the other evalu- 
ators checked grades 7 through the college 
level. 75% checked Geometry as the 
course best suited for this film while 15% 
checked Shop Mathematics. Nine teachers 
thought that the speed of development of 
ideas and duration of scenes was too fast. 
38% found inaccuracies in the film. Two- 
thirds of the evaluators thought the film 
would partially hold the interest of the 
students, but 80% found the teaching 
methods conducive to learning. 50% found 
that the photography and sound was 
good. One-half of the teachers thought 
that the amount of material was not 
reasonable for comprehension in one 


(Continued on page 588) 
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REFERENCES FOR TEACHERS 











Edited by Witu1AM L. ScHAAF 


Department of Education, Brooklyn College, Brooklyn, N. Y. 


The Theorem of Pythagoras 


JustLy called the most celebrated 
theorem of geometry, the Pythagorean 
proposition is probably the one bit of 
mathematics which millions of laymen will 
remember long after they have forgotten 
whatever other mathematics they may 
once have known. The theorem is notable 
first because of the rich historical associa- 
tions with which it is attended; secondly, 
because of the amazing variety of proofs 
which have been given; and thirdly, be- 
cause further exploration quickly leads to 
interesting and unexpected byways, such 
as the Golden Section, dynamic symmetry, 
logarithmic spirals, angle trisection, dupli- 
cation of the cube, squaring the circle, 
determining the value of z, the concept of 
irrational number, regular and star poly- 
gons and polyhedra, theory of numbers, 
constructibility of angles and polygons, 
continued fractions, phyllotaxy, musical 
scales, Diophantine equations, Heronian 
triangles, and Pythagorean number lore. 

Thus the theorem of Pythagoras lends 
itself admirably as a topic for discussion 
in mathematics clubs or for further study 
by mathematically minded students. 
Many proofs are readily accessible, parti- 
cularly in the well known monograph by 
Loomis and in recent volumes of Scripta 
Mathematica. Some of these analyses are 
challenging to able minds, as for example, 
the alleged proof of Multatuli (1867), than 
which, the author asserted, no other proof 
could possibly be simpler. In view of these 
observations, teachers may find the fol- 
lowing references of more than passing 
interest. 
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MULTATULI’s “‘Proor’: P+Q=R 


1. Proors anp Discussions 


Baravalle, Hermann. ‘‘A Dynamic Proof in a 
Succession of Five Steps.’’ Scripta Mathe- 
matica, 1947, 13: 186; also, National Coun- 
cil of Teachers of Mathematics, 18th Year- 
book, 1945, pp. 80-81. 

Baravalle, Hermann. “A Model for Demon- 
strating the Pythagorean Theorem.” Scripta 
Mathematica, 1950, 16: 203-207. 

Blakslee, T. ‘‘Ptolemaic and Pythagorean 
Theorems, from an Identity.’’ School Sci- 
ence and Mathematics, 1914, 14: 748. 

Colburn, A. “Pons Asinorum; New Solutions of 
the Pythagorean Theorem.” Scientific 
American Supplement, December 1910, 70: 
359; 382-383. 

Colburn, A. “Study of the Pythagorean 
Theorem and Its Proofs.’’ MATHEMATICS 
TEACHER, 1911, 4: 45-47. 

Condit, A. “New Proof of the Pythagorean 
Theorem.” School Science and Mathematics, 
1940, 40: 379-380. ~ 

Davidson, E. “High School Boy’s Proof of the 
Pythagorean Theorem.”’ School Science and 
Mathematics, 1907, 7: 777-778. 

Dix, R. H. “Pythagoras’ Theorem.’ Mathe- 
matical Gazette, 1945, 29: 70. 

Diemel, R. F. “‘Pythagorean Theorem.” Science, 
1911, n.s. 33: 457. 

Eagle, Edwin. “Pythagoras and Ptolemy Must 
Have Looked at the Conclusion.’ The 
Pentagon, 1951, 10: 79-83. 

ivans, G. “Proof of the Pythagorean Theo- 
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rem.”?” MATHEMATICS TEACHER, 1923, 16: 
440. 

Georges, J. ‘‘Pythagorean Theorem.’’ School 
Science and Mathematics, 1927, 27: 367- 
378. 

Goldman, Bernard. “A Proof of the Theorem 
of Pythagoras.’”’ School Science and Mathe- 
matics, 1943, 43: 781-782. 

Hartig, H. ‘‘Proof of the Pythagorean Theo- 
rem.”’ School Science and Mathematics, 1913, 
13: 819. 

Joffe, J. A. “Old and New Proofs of the Pytha- 
gorean Theorem.” Scripta Mathematica, 
1948, 14: 127. 

Jones, Phillip. “‘The Pythagorean Theorem.’’ 
MaTHEMATICS TEACHER, 1950, 43: 162- 
163. 

Kailasamaiyer, N. “Proof of Pythagoras’ 
Theorem.’ Mathematical Gazette, Decem- 
ber 1944, v. 28, Mathematical Note #1746. 

Katanik, H. ‘‘New Proof of the Pythagorean 
Theorem.” School Science and Mathematics, 
1915, 15: 669. 

Kinney, J. M. ‘‘New Proofs of the Theorem of 
Pythagoras.’”’ School Science and Mathe- 
matics, 1941, 41: 249-254. 

Knoer, A. “Proof of the Theorem of Pytha- 
goras.”” MaTHEMATICS TEACHER, 1925, 18: 
496-497. 

Langman, Harry. “‘A Proof Resulting from the 
Solution of a Simple Dissection Problem.”’ 
Scripta Mathematica, 1948, 14: 16. 

Lawrence, B. E. “Pythagoras and an Exten- 
sion.”’ Mathematical Gazette, December 
1944, v. 28, Mathematical Note #1751. 

McCarthy, J. P. “Huygens’ Proof of the 
Theorem of Pythagoras.’”’ Mathematical 
Gazette, 1936, 20: 280-281. 

McFarlane, A. ‘‘Pythagorean Theorem.” Sci- 
ence, 1911, n.s. 34: 181-182. 

Northrup, E. “Is This a Dynamical Proof of 
the Pythagorean Theorem?” Science, 1910, 
n.s. 32: 863-864. 

“Old and New Proofs of the Pythagorean 
Theorem.” Scripta Mathematica, 1946, 12: 
266; 1947, 13: 116. 

“Pythagorean Theorem.” Science, 1911, n.s. 33: 
457. 

Raghava Rao, K. V. “Proof of the Pytha- 
gorean Theorem.” Scripta Mathematica, 
1950, 16: 168. 

Scott, W. ‘Pythagorean Theorem.” School 
Science and Mathematics, 1910, 10: 550. 

“Solving the Theorem of Pythagoras.” Scientific 
American Supplement, 1917, 84: 362. 


2. PyTHAGOREAN NUMBERS: INTEGRAL AND 
RATIONAL Ricut TRIANGLES 

Aude, H. T. R. “Rational Right Triangles.” 
American Mathematical Monthly, 1932, 39: 
353-354, 

Ball, W. W. R. and Coxeter, H. S. M. Mathe- 
matical Recreations and Essays (11th Edit.) 
New York, Macmillan, 1942; Rational 
Right-Angled Triangles, pp. 57-59. 

Ballentine, J. P. and Brown, O. E. “Pytha- 
gorean Sets of Numbers.”’ American Mathe- 

matical Monthly, 1938, 45: 298-301. 





Block, D. and Umansky, H. L. “Pythagorean 
Variations.’”’ Scripta Mathematica, 1949, 15: 
243-244. 

Brown, E. N. “Integral Right Triangles.’’ 
School Science and Mathematics, 1941, 41: 
799-800. 

Brown, F. ‘‘Formulae for Integral Sided Right 
Triangles.”’ School Science and Mathe- 
matics, 1934, 34: 21-25. 

Cameron, W. T. ‘Pythagorean Integers.’’ 
Australian Mathematics Teacher, Nov. 1946, 
v. 2, Mathematical Notes, #45. 

Carosh, M. “On the Equation 2z?+y?=2?.”’ 
American Mathematical Monthly, 1939, 46: 
228+. 

Clarke, J. H. C. “Pythagorean Integers.’’ Aus- 
tralian Mathematics Teacher, Nov. 1946, v. 
2, Mathematical Notes, #44. 

Cohen, Israel and Jones, Phillip 8. ‘Rational 
Sets of Pythagorean Numbers.’?’ MaTHe- 
MATICS TEACHER, 1950, 43: 352. 

Colwell, L. “Exploring the Field of Pythagorean 
Number.”’ School Science and Mathematics, 
1940, 40: 619-627. 

Dickson, L. E. “Rational-Sided Triangles.” 
American Mathematical Monthly, 1894, 1: 
6-11. 

Dickson, L. E. ‘Rational Triangles and Quadri- 
laterals.’”” American Mathematical Monthly, 
1921, 28: 244-250. 

Dresden, A. An Invitation to Mathematics. New 
York, Henry Holt and Co., 1936; Pytha- 
gorean Numbers, pp. 1-11. 

Duncan, D. C. “Generalized Pythagorean Re- 
lationships.’’ National Mathematics Maga- 
zine, 1936, 10: 209-211. 

“Formulae for Rational Right Triangles.’’ 
School Science and Mathematics, 1910, 10: 
683; 1911, 11: 293. 

Ginsburg, Jekuthiel. ‘(Complex Numbers as 
Generators of Pythagorean Triangles.’ 
Scripta Mathematica, 1947, 13: 105. 

Ginsburg, Jekuthiel. ‘The Generators of a 
Pythagorean Triangle.’’ Scripta Mathe- 
matica, 1945, 11: 188-189. 

Ginsburg, Jekuthiel, “Pythagorean Pleasan- 
tries.’ Scripta Mathematica, 1945, 11: 191. 

Goodrich, M. T. “A Systematic Method of 
Finding Pythagorean Numbers.’’ National 
Mathematics Magazine’ 1945, 19: 395-397. 

Goodstein, R. “Rational Triangles.”” Mathe- 
matical Gazette, 1939, 23: 264-267. 

Heath, T. A History of Greek Mathematics. Vol. 
1. London, Oxford-Clarendon Press, 1921; 
Pythagorean Numbers, pp. 79-82. 

Kraitchik, M. Mathematical Recreations. New 
York, W. W. Norton and Co., 1942; 
Pythagorean and Heronian Triangles, pp. 
95-108. 

Lehmer, D. N. ‘Rational Triangles.” Annals of 
Mathematics, 1899-1900, Ser. 2, v. 1, pp. 
97-102; also, American Journal of Mathe- 
matics, 1900, 22: 38. 

Martin, Artemas. ‘‘Formulae for Rational Right 
Triangles.” School Science and Mathe- 
matics, 1911, 11: 293-294. 

Martin, Artemas, “Groups of Rational Right- 
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Angled Triangles.’”’ Scripta Mathematica, 
1948, 14: 33-34. 

Martin. Artemas. “On Rational Right Tri- 
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bridge; 1913. 

McCarthy, J. P. ‘‘Rational Sided Triangles.’ 
Mathematical Gazette, 1936, 20: 152. 
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Merriman G. M. 7'o Discover Mathematics. New 
York, John Wiley and Sons, 1942; Pytha- 
gorean Numbers, pp. 42-48. 
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York, McGraw-Hill Book Co., 1948; 
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American Mathematical Monthly, 1914, 21: 
148-150. 
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Nature, Sept. 1933, 132: 411, 597; 133: 106. 

Piza, Pedro. ‘Pythagorean Triangles by Sums of 
Powers.”’ Scripta Mathematica, 1949, 15: 90. 

Raine, C. W. ‘‘Pythagorean Triangles from the 
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‘Rational Right Triangles.’’ American Mathe- 
matical Monthly, 1900, 7: 232-233; 271. 

Robinson, L. V. “Building Triangles with 
Integers.’’ National Mathematics Magazine, 
1943, 17: 239-244. 

Ross, W. B. “‘A Chart of Integral Right Tri- 
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110-114. 

Shedd, C. L. “‘A Formula for Primitive Pytha- 
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1943, 9: 268. 

Talbot, W. R. “Pythagorean Triples.’’ Ameri- 
can Mathematical Monthly, 1949, 56: 402. 
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1939, 6: 246. 
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Whitlock, W. P. “Pythagorean Variations.” 
Scripta Mathematica, 1946, 12: 259-265. 

Wright, H. N. First Course in the Theory of Num- 
bers. New York, John Wiley and Sons, 1939; 
pp. 92-96. 

Young, J. W. A. Monographs on Topics of 
Modern Mathematics. London, Longmans, 
Green and Co., 1911; pp. 316-319. 
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3. SpeciAL CASES OF RATIONAL RIGHT 
TRIANGLES; HERONIAN TRIANGLES 


Allison, N. Mathematical Snack Bar. New York, 
Chemical Publishing Co., 1936; Heronian 
Triangles, pp. 116-125. 

Anema, A. 8. ‘“‘Pythagorean Triangles with 
Equal Perimeters.’’ Scripta Mathematica, 
1949, 15: 89. 

Bradley, H. C. “Rational Oblique Triangles.” 
American Mathematical Monthly, 1923, 30: 
70. 

Brown, D. M. “Numerical Double-Angle 
Triangles.”” The Pentagon, 1948, 7: 74-80. 


Cheney, W. F. ‘‘Heronian Triangles.’’ American 
Mathematical Monthly, 1929, 36: 22-28. 
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1921, 28: 244.” 
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Monthly, 1949, 56: 32+. 

Kasner, Edward. ‘‘Neo-Pythagorean Triangles. 
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99. 
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Schooi Science and_Mathematics, 1913, 13: 
32-36. 

Miksa, F. L. “Pythagorean Triangles with 
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1950, 24: 52-53. 

Roberts, H. C. “Pythagorean Triangles and the 
Tarry-Escott Problem."’ Scripta Mathe- 
matica, 1950, 16: 132-133. 

Shedd, C. L. “‘A Hypotenuse Common to 64 
Primitive Right Triangles.”’ Scripta Mathe- 
matica, 1949, 15: 132. 

Struyk, Adrian. “The Generation and Use 
of Heronian Triangles.’’ MATHEMATICS 
TEACHER, 1951, 44: 264-265. 

Umansky, H. L. ‘“‘A Triangle of Pythagorean 
Hypotenuses.”’ Scripta Mathematica, 1950, 
16: 128. 

Whitlock, W. P. ‘‘Pythagorean Triangles in 
Arithmetical Progression.’’ Scripta Mathe- 
matica, 1946, 12: 293. 

Whitlock, W. P. “Pythagorean Triangles with a 
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Mathematica, 1945, 11: 75-81. 
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1948, 14: 60-61. 

Whitlock, W. P. “Rational Right Triangles with 
Equal Areas.’”’ Scripta Mathematica, 1943, 
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4. PYTHAGOREAN THEOREM IN DESIGN 
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Repeating Pattern.” Nature, 1922, 109: 
479-579. 
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pothenuse. Digne, 1889. 

Hoffmann, J. J. I. Der pythagordische Lehrsatz 
mit 32 Beweisen. Mainz, 1819, 1821. 

Lietzmann, Walther. Der pythagoreische Lehr- 
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1941. 214 p. Copies may be obtained from 
Elatus G. Loomis, 1319 West 111 Street, 
Cleveland 2, Ohio. 

Miiller, J. W. Systematische Zusammenstellung 
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Naber, H. A. Das Theorem des Pythagoras; 
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Form und betrachtet als Grundlage der ganzen 
Pythagoreischen Philosophie Haarlem, Ver- 
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Wipper, G. Sechsundvierzig Beweise des pytha- 
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Aids to Teaching 
(Continued from page 584) 

showing, and 97% said that the content 
could be just as effectively and efficiently 
presented in some other way. No distinc- 
tion was made between “line” and “‘line- 
segment”’ and the definition of “adjacent 
angle” was not clear. The general com- 
ment seemed to be that the film definitely 
had many weak points. (Reviewed by A. 
DiLuna, R. Fleet, K. Hathaway.) 


F. 66—Polygons 


Knowledge Builders, 625 Madison Ave- 
nue, New York 22, N. Y. 

16 mm. film; Black and white; Sound; one 
reel; twelve minutes; $49.00. 

Description: The film opens by showing 
real life polygons such as an air view; cut 
stones; honeycombs, which have the hexa- 
gon as the favorite design; and snowilakes, 
which are generally six-sided polygons. 

The definition of a polygon is given and 
the ideas of convex and concave are clari- 
fied by animation. Pictures of irregular 
quadrilaterals, isosceles trapezoids, the 
rectangle and parallelogram are shown. A 
figure is then depicted with three sides, it 
is then changed to four sides, five sides, six 
sides and on up to twelve sides. By anima- 
tion it is shown that as the sides are in- 
creased the polygon becomes more and 
more like a circle and that an infinite num- 
ber of sides forms a circle. The terms 
“equiangular,” “equilateral,” and “regu- 
lar’ polygons are defined. 

It is shown that in a regular polygon (a 
six-sided figure is used) the perpendicular 


bisectors of two sides meet in a point which 
is the center. The radius of a circumscribed 
and inscribed circle is explained. A de- 
scription of the inscribed circle and the 
circumscribed circle of a regular polygon 
is given. 

The sum of the interior angles theorem 
and the sum of exterior angles theorem are 
covered in detail. 

Appraisal: There were twenty-five 
teachers present at the evaluation. Taking 
the entire film into consideration 90% 
thought the film was good for providing a 
common experience, 72% checked it was 
good to augment explanations, and 60% 
said it was good to introduce new material, 
to develop skills, to motivate and to re- 
view. 88% of the evaluators checked 
grades nine through eleven as best suited 
for the film, while 54% favored grade ten. 
The film is especially suited to Geometry 
with four teachers checking Shop Mathe- 
matics. Four teachers thought the speed 
was too fast for the development of ideas 
and duration of scenes, while one thought 
the speed was too slow. Four evaluators 
found inaccuracies in the film. 91% of the 
teachers said they would use this film in 
their classroom. The general comment was 
that the film failed to distinguish between 
essence and consequence in places. (Re- 
viewed by A. DiLuna, R. Fleet, K. Hatha- 


way) 


Correction: 1.34—Slide Rule and Mathemati- 
cal Tables should not be ordered from Standard 
Transformer Corp., Chicago. It may be secured 
from distributors of electronic parts such as 
Allied Radio Corp., 833 W. Jackson Blvd., 
Chicago 7, Illinois for 98 cents. 
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MATHEMATICAL RECREATIONS 





Edited by AARON BAksT 
135-12 77th Avenue, Flushing 67, N. Y. 


Many teachers of mathematics believe 
that a mathematical recreation is a species 
of its own. In other words, not all mathe- 
matical situations may be turned into 
mathematical recreations. This depart- 
ment proposes to explode this misconcep- 
tion once and for all. Any mathematical 
situation, if appropriately treated, may 
become a mathematical recreation. While 
“exploding”’ the above misconception, this 
department will reveal some of the “‘secrets 
of the trade” so that any mathematics 
teacher may become a creator of mathe- 
matical recreations. 

The program for the creation of math- 
ematical recreations is comparatively sim- 
ple. . . . Its simplicity is predicated on two 
relatively important factors. One, a sense 
for the incongruous. The second, a slight 
affliction with imaginativeness. These two, 
if practiced properly, and, if employed 
timely, should enable any teacher to turn 
a mathematical situation into an interest- 
ing pastime. We shall illustrate the above 
“propositions” with a few examples. 

Consider the following geometric ori- 
ginal. Every vertex of a parallelogram is 
joined by straight lines with the midpoints 
of the opposite sides. What portion of the 
area of the parallelogram is bounded by 
these straight lines? 

We shall defer the proof of this original 
for the time being. Suffice it to say that 
the bounded area will be equal to one-sixth 
of the area of the parallelogram. 

Now, let us consider what facts are here 
before us. These are tabulated below. 

(a) A parallelogram and its area. 

(b) The midpoints of the sides of the 

parallelogram. 

(c) Lines joining the vertices of the par- 


allelogram with the midpoints of the 
opposite sides. 

Let us also take into consideration the 
final result of the original, that is, that 
the area bounded by the straight lines so 
drawn is equal to one-sixth of the area of 
the parallelogram. 

Let us restate the above original in a 
form with is more amenable to the require- 
ments of a puzzling situation. We have a 
parallelogram. We have the midpoints of 
the sides. We want to obtain a figure whose 
area is one-sixth of that of the parallelo- 
gram. We will not indicate that the ver- 
tices of the parallelogram should be joined 
with the midpoints of the opposite sides 
by means of straight lines. But we will 
impose a definite restriction to the effect 
that no measurements of any sort are per- 
mitted. Thus far we have made only a 
slight breakaway from the rigid bounds of 
a geometric original. Now, let us dress-up 
our problem into a more human interest 
cloak. In other words, let us make up a 
story and wrap it around the geometric 
situation. Here is a suggested situation. 

Farmer Jones has four sons. He also 
has a farm whose shape is that of a paral- 
lelogram. Farmer Jones decides to divide 
his farm among his sons so that every one 
of them will receive an equal acreage. 
Having reached the ripe age when rest 
and relaxation are very welcome, Jones 
plans to subdivide his land before he dies. 
But knowing how much his supervision of 
his sons’ work is essential in the upkeep 
of the farm, he feels that he should keep 
for himself a small portion of the land. He 
decides to retain one-sixth of the land and 
that this part of his farm should be central- 
ly located. Now Jones had no use for sur- 
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veyors. He never had permitted anyone to 
measure his land. The only markers he 
ever put on his farm were placed at the 
corners and at the midpoints of the bound- 
ary. How was the division of the land ac- 
complished? 

The above restatement of the geometric 
original may be only one of several other 


There are eight such triangles in the case 
of the parallelogram. Thus the area of the 
inner portion of the parallelogram is equal 
to one-sixth of the area of the parallelo- 
gram. 

The readers will note that the inner 
portion of the parallelogram is an octagon. 
Furthermore, it is a special kind of an 














and probably more effective and intrigu- 
ing forms of the problem. 

As far as the correctness of our assertion 
that the area of the portion of the paral- 
lelogram which is bounded by the straight 
lines drawn from the vertices of the par- 
allelogram to the midpoints of the opposite 
sides is equal to one-sixth of the area of the 
parallelogram this may be established 
from the following considerations. In tri- 
angle ABD the straight lines AO, DE, and 
BH are medians. Then OM is equal to 
one third of OA. Now, ABFH is a paral- 
lelogram. From this it follows that ON 
is equal to one half of OF. Compare the 
area of the triangles AOZ and OMN. We 
have that 

Area AOMN =34-3 Area AAOE 

=} Area AAOE. 


octagon. Its opposite sides are parallel to 
one another. Dr. Edward Kasner in the 
book Mathematics and the Imagination, 
pp. 14-16 mentions a polygon on this type 
and he names it parheragon. There is no 
reason why we should not call our octagon 
paroctagon. As a matter of fact, any poly- 
gon whose opposite sides are parallel to 
one another is a parpolygon. Note that a 
parpolygon must have an even number of 
sides. Would any one of the readers offer 
a proof of this statement? A short one, 
please! 

The above problem should offer very 
few difficulties in a geometry class when 
the topics on parallelograms and areas are 
completed. Incidentally, can the readers 
offer some variations of the above problem 
in terms of recreational material? 





The 30th Annual Meeting of the National Council of Teachers of Mathematics 
will be held at Des Moines, lowa, April 16-19, 1952. 
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NOTES ON THE HISTORY OF MATHEMATICS 








Edited by VERA SANFORD 
State Teachers College, Oneonta, N. Y. 


An Example of the Method 
of Duplation 
Nore: The following comment is contained in a 
letter sent by Mr. Hirsch to the editor. 

We widh to mention that as far back as 
the tenth century Rabbi Saadia Gaon, 
famed philosopher and religious leader’, 
made use of the method of duplations (or 
doubling) to carry out the process of 
multiplication. One finds in Scripta Math- 
ematica, March, 1933,? the following des- 
cription of the method used by the Rabbi 
to multiply 61+1/3+1/9 by itself. He 
proceeds as follows: 


61X10= 610 
61X40 = 2440 
61X61 =3721 


61 X20 = 1220 
61 X60 =3360 


To this he adds the double of 1/3 of 61 and 
of 1/9 of 61, and approximates the total 
to 3775. 

It will be noted that the multiplication 
of 61 by itself is performed by the method 
of duplations. What motivates Rabbi 
Gaon to add to this product the double of 
1/3 of 61 and 1/9 of 61 is not mentioned. 
The reader will observe that these terms 
arise in the expansion of (61+1/3+1/9)? 
although Newton’s statement of the bi- 
nomial theorem was not yet to be formu- 
lated until about 700 years later (1676).’ 
If we expand (61+1/3+1/9)? we have 


1Saadia Gaon (892-942) was head of the 
academy at Sura in Babylonia at a time when 
Babylonia in general and the academies at Sura 
and Pumbedita in particular were the center of 
Jewish thought. The title ‘‘Gaon” meaning ex- 
cellence was given to the heads of these acad- 
emies. Rabbi Saadia Gaon, was a scholar of 
wide achievement and great influence. After his 
death, the intellectual center of Judaism shifted 
from Babylonia to Spain. See the Jewish En- 
cyclopaedia and also George Sarton’s Introduc- 
tion to the History of Science, vol. I, 
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(61)?+2-1/3-61+2-1/9-61 
terms in the nein” 
J 
3775.222 
(1/3)?+ (1/9)?+2-1/3-1/9 
terms omitted from the approximation 


| 
+.197 =3775.419 





The Rabbi’s approximation of 3775 thus 
proves to be correct to the nearest integer. 
It is unlikely that the Rabbi himself was 
aware of this. 

Martin Hirscu 

Junior High School 237 

Brooklyn, New York 





? Harry Polachek, ‘‘A Method of Multiplica- 
tion Used by Saadia Gaon in the 10th Century,”’ 
Scripta Mathematica, Vol. I, (March, 1933) pp. 
245-246. The author states that “The mathe- 
matical methods used by him (Rabbi Saadia 
Gaon) are undoubtedly representative of the 
practices of the leading Jewish and Arabic 
mathematicians of the time.’”’ The computations 
cited are in connection with the division of in- 
heritances, and beside the problem quoted by 
Mr. Hirsch, the multiplication of 86 by itself 
using duplation is given also. 

3 It should be noted here that the binomial 
theorem was known implicitly for exponents 
that are positive integers before Isaac Newton 
made a formula which applied also to ex- 
ponents that were negative or fractional. In par- 
ticular, the square of a binomial is stated in 
geometric form by Euclid in Proposition 4, 
Book IF in these terms: 

“If a straight line be cut at random, the 
square on the whole is equal to the squares 
on the segments and twice the rectangle con- 
tained by the segments.” 
This in itself does not establish that Rabbi 
Saadia was acquainted with Euclid’s work, but 
the fact that the Elements was one of the first 
books translated from the Greek into Arabic and 
that the translation was made at the request of 
the Caliph of Bagdad, would make it seem more 
than possible that a Hebrew scholar living in 
Babylonia would have been aware of this classic. 
That, however, is pure conjecture. 
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Ediied by Joseru J. STIPANOWICH 
Western Illinois State College, Macomb, Illinois 


BOOKS RECEIVED 
ELEMENTARY SCHOOL 


Numbers in Action, Teachers Edition, by 
Maurice L. Hartung, Henry Van Engen, 
and Catharine Mahoney. Cloth, 144 pages+In- 
structions to the Teacher, 1951. Scott, Fores- 
man and Company, 433 E. Erie Street, Chicago 
11, Illinois. 

COLLEGE 
1. Ist Year Mathematics 


College Mathematics, by Charles E. Clark, 
Emory University. Cloth, v+331 pages, + 
tables, 1950. Prentice-Hall, Inc., 70 Fifth 
Avenue, New York 11, N.Y. $3.85. 


2. Trigonometry 


Plane Trigonometry, with Tables, by Lyman 
M. Kells, Willis F. Kern, and James R. Bland, 
all at the United States Naval Academy. Cloth, 
xi+220 pages, 1951. McGraw-Hill Book Com- 
pany, 330 West 42nd Street, New York 18, 
N.Y. $3.50. 
3. Statistics 


Statistical Methodology Reviews, 1941-19650, 
Edited by Oscar Krisen Buros, Rutgers Uni- 
versity. Cloth, x +457 pages, 1951. John Wiley 
and Sons, Inc., 440 Fourth Avenue, New York 
16, N.Y. $7.00. 


4. Special Courses in Mathematics 


Mathematics for Engineers, 3rd Edition, by 
Raymond W. Dull and Richard Dull. Cloth, 
xix +822 pages, 1951. McGraw-Hill Book Com- 
pany, 330 West 42nd Street, New York 18, 
N.Y. $7.50. 

Mathematics of Finance, by Albert E. May, 
University of Wisconsin. Cloth, viii +264 pages, 
1951. American Book Company, 55 Fifth 
Avenue, New York 3, N.Y. $3.00. 


5. Advanced Mathematics 


The Albegra of Vectors and Matrices, by 
Thomas L. Wade, Florida State University. 
Cloth, ix+189 pages, 1951. Addison-Wesley 
Press, Inc., Kendall Square, Cambridge 42, 
Mass. $4.50. 


TEACHING OF MATHEMATICS 


Developing Meaningful Practices in Arith- 
metic, A Third Report by the Committee on 
Flexibility, Central New York School Study 


Council. Paper, xii+123 pages, 1951. Central 
New York School Study Council, 219 Slocum 
Hall, College Place, Syracuse 10, N.Y. $2.00. 

Vitalizing Secondary Education, The First 
Commission on Life Adjustment Education for 
Youth. Paper, 106 pages, 1951. Federal Security 
Agency, Office of Education, Bulletin No. 3. 
Available through the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C. $0.30. 


MISCELLANEOUS 


Anthology in Educology, by Lowry W. Hard- 
ing, Ohio State University. Paper, xv +78 pages, 
1951. Wm. C. Brown Company, Dubuque, Iowa. 
$1.50. 

How to Study—How to Solve, by H. M. 
Dadourian, Trinity College. Paper, vi+121 
pages, 1951. Addison-Wesley Press, Inc., 
Kendall Square, Cambridge 42, Mass. $.60. 


REVIEWS 


Arithmetic 8: The World of Numbers, Dale 
Carpenter and George F. Drake, Jr. New 
York, The Macmillan Company, 1950. 372 
pp., $1.68. 


The outstanding physical characteristic of 
this book is the excellent use of bold type— 
superior in size and spacing. 

The simplicity of the wording of the table of 
contents and index make them satisfactory 
guides for both student and teacher. 

The topics developed in this text are ‘‘Whole 
Numbers and Common Fractions,” ‘‘Decimal 
Fractions,’ ‘‘Percentage,’”’ ‘‘Measurements,”’ 
“Using Geometry,” ‘‘Mensuration,” ‘Using 
Your Income Wisely,” ‘Arithmetic in the 
Home,” and “Using Algebra.” 

Sections on “Factors” and “Rounding Off” 
are especially clearly treated by the authors. 
The stress on vocabulary is a noteworthy fea- 
ture of this book. In addition to this it contains 
other desirable aids to learning such as practice 
exercises, remedial tests, and tables of meas- 
ures. Magic squares are included as enrichment 
material. 

While this book gives an understanding of 
how number ideas work and stresses meaning, 
it does not, however, provide ample opportu- 
nity for developing speed and skill through many 
practice exercises. 

The authors could have dispensed with 
Chapter IX, “Using Algebra,”’ and could have 
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utilized this space more advantageously for 
more work in arithmetic. 

I would recommend the use of this book in a 
slow eighth grade class—GertTrRUDE Howzap- 
FEL, Hamilton Junior High School, Baltimore, 
Maryland. 


First Algebra, Virgil S. Mallory. Chicago, 
Benj. H. Sanborn and Co., 1950. vii+444 
pp., $2.24. 

This textbook for ninth year algebra classes 
is not a revision of Mr. Mallory’s earlier texts 
but, in his words, is ‘‘the culmination of many 
years of experience in teaching high school stu- 
dents, of consultations with teachers throughout 
the United States and in the observation of the 
teaching of algebra in many high school 
classes.’”’ It is written in clear concise language 
with new topics developed with the concepts 
which the pupil understands. 

Each type of difficulty is given in boxed ex- 
amples with full explanations followed by ‘Test 
Yourself’? exercises with the answers given. In 
fact, the text seems to be as nearly self-teaching 
as it is possible to achieve. 

A few pages of story problems are given in 
practically every chapter. These are about 
everyday life situations that are familiar to the 
ninth year pupil which leads to easy understand- 
ing of equations and formulas. 

Most of the exercises are divided into three 
levels of difficulty: one covers the minimum re- 
quirements; the second demands somewhat 
greater skill; the starred problems challenge the 
student who is capable of doing superior work. 
Exercises of various types which are amply sup- 
plied make work books and supplementary 
problems unnecessary. The eight pages of 
remedial practice in arithmetic at the end of the 
book as well as diagnostic tests throughout the 
book encourages continued proficiency in arith- 
metic. 

Cumulative and chapter reviews, keyed 
practice material and chapter tests furnish 
invaluable aids for the busy teacher. Numerous 
historical notes, accounts of modern mathe- 
matical applications and illustrations of topics 
of interest are included. 

The combination of good format and large 
type make easy ninth grade reading.—E.iza- 
BETH VAN Liew, Mooresville High School, 
Mooresville, Indiana. 


Plane Trigonometry, Alternate Edition. E. Rich- 
ard Heineman. New York, McGraw-Hill, 
1950. xiv +184 pp. and tables. $2.50. 


Professor Heineman has written another fine 
textbook on trigonometry—especially for those 
students whose mathematical background is 
meager. The principal objective of the author 
has been teachability. The reviewer finds that 
the textbook bears testimony to the author’s 
conscientious observance of this goal. 

The contents are improved by the new rule 
for finding the characteristic of a logarithm, and 
a worthwhile note to the students. The subject 
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matter of trigonometry is well covered and 
topics that are omitted in the textbook are 
those which are usually omitted in a high school 
course, anyway, due to lack of time. 

Answers are given to all problems except 
those whose numbers are multiples of four. For 
the convenience of teachers, brief outlines 
for two-semester-hour and three-semester-hour 
courses are given.—E.spert C. HvuBBARD, 
Parks College, East St. Louis, Illinois. 


College Algebra, Herman K. Fulmer and Walter 
Reynolds. Boston, Ginn and Company, 1951. 
vi+218 pp., $2.85. 


The authors of this text have written a really 
brief college algebra. They have condensed into 
less than two hundred pages all the topics 
usually found in books twice the length except 
permutations, combinations and_ probability 
which have been omitted. 

No attempt is made to prove or even to 
rationalize any of the operations discussed in the 
first six chapters. In the remaining chapters 
most proofs are indicated but the authors make 
liberal use of the rules illustrated by examples. 

The chapter on Theory of Equations con- 
tains elementary topics through MHorner’s 
Method and Cramer’s Rule is applied to sys- 
tems of three equations in three unknowns only. 

There are nearly fourteen hundred exercises 
seemingly well selected and well graded. The 
answers to all of the exercises are given in the 
back of the book. A four place logarithm table 
is included. The print is large and clear and the 
general appearance is attractive—FRaNK C. 
Gentry, Arizona State College, Tempe, Ari- 
zona. 


Lecture on Classical Differential Geometry, D. J. 
Struik. Cambridge, Addison-Wesley Press, 
Inc., 1950. viii+221 pp., $6.00. 


This is an excellent account of the classical 
theory of differential geometry. The book is an 
outgrowth of a course which the author teaches 
at the Massachusetts Institute of Technology 
and is designed as a textbook, with an ample 
supply of problems. There is also a large collec- 
tion of diagrams and photographs of models. 

Anyone who is thoroughly grounded in ad- 
vance calculus has adequate preparation to read 
the book; a knowledge of the rudiments of vec- 
tor analysis would be highly desirable, but it 
can probably be picked up from the text. 

The subject of the book is the application of 
calculus to the study of geometry of curves and 
surfaces. The presentation differs from that of 
many textbooks in English in that vector meth- 
ods and vector notation are used throughout; 
the reader who has studied differential geometry 
without the use of vectors will be startled by 
the simplification that results. 

The author has included numerous thumb- 
nail biographies of the men who have con- 
tributed to the development of the subject.— 
M. P. Garrney, Northwestern University, 
Evanston, Illinois. 
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The Arithmetic Theory of Quadratic Forms (Carus 
Monograph Number 10), Burton W. Jones. 
Buffalo, The Mathematical Association of 
America, 1950. x +212 pp., $3.00. 

The author presupposes knowledge of the 
fundamentals of matrix theory and elementary 
number theory. Otherwise, the book gives a 
self-contained presentation of the central ideas 
of the arithmetic theory of quadratic forms. It 
begins with the classical theory in the field of 
reals from the point of view of representation 
theory, and successively narrows the fields and 
rings of coefficients until the classical problems 
in the ring of rational integers can be dealt with. 
Results for binary and ternary forms are then 
obtained as special cases of the preceding general 
theory. Use of the concepts of p-adic numbers 
and ideals in quadratic fields adds elegance to 
the presentation. 

A comprehensive set of computational and 
theoretical problems is included after the bib- 
liography. The general purpose of these prob- 
lems seems to be clarification rather than ex- 
tension of the theory.—T. C. Hotyoxe, North- 
western University, Evanston, Illinois. 





Coefficient Regions for Schlicht Functions, A. C. 
Schaeffer and D. C. Spencer. New York, 
American Mathematical Society, 1950. xv + 
311 pp., $6.00. 


This monograph is Volume 35 in the Col- 
loquium Publications series and is a presenta- 
tion of the results which the authors have ob- 
tained in the investigation of the family of ex- 
tremal schlicht functions in the large. Most of 
the results are new. An additional chapter en- 
titled ‘‘The region of values of the derivative of 
a schlicht function’”’ by Arthur Grad has been in- 
cluded in the book. 

A function f(z) is said to be schlicht in a 
domain if, for any two points z and 22, f(z) 
=f(z.) only if z;=22. The investigation is con- 
cerned with the class of functions f(z) =z+ a2? 
+a;z?+ ---+ which are regular and schlicht in 
the unit circle |z| <1. More specifically, the 
problem is to determine the possible values of 
a2, a3, ik oe 

Necessary background for reading this 
monograph is a knowledge of the material con- 
tained in a standard course on functions of a 
complex variable-—D. H. Porrs, Northwestern 
University, Evanston, IIlinois. 


Methods and Materials for Teaching General and 
Physical Science, John 8S. Richardson and 
G. P. Cahoon. New York, McGraw-Hill 
Book Company, 1951. viii+485 pp., $4.50. 


This book is a companion volume to Miller 
and Blayd’s in the biological sciences. The treat- 
ment is concerned almost entirely with student 
activities as related to apparatus and materials 
in physics, chemistry, and general science. For 
science teachers, the detailed description of 
projects, of classroom demonstrations, and of 
individual laboratory experiments, make the 


book a veritable mine of source materials. The 
careful explanations of classroom methods will 
enable the teacher to attain, to a much greater 
extent than otherwise, the author’s objectives of 
this type of teaching, namely an experiential, 
meaningful learning, motivated and adapted to 
the various individual abilities, to create criti- 
cal thinking, as well as initiative, resourceful- 
ness, and cooperation. For the beginning teacher 
the book is an almost indispensable guide; for 
teachers of mathematics who are interested in 
laboratory procedures, the book suggests and 
opens many avenues of approach. The chapter 
on teaching for thinking through laboratory ex- 
periences will be of special significance to mathe- 
matics teachers. The lack of applied mathe- 
matics (there is very little of it) in explaining 
most of the physical properties, and the results 
of laboratory experiments, will appear as a de- 
fect to most teachers of mathematics. This may 
be explained in part by the author’s major con- 
cern for general education rather than for col- 
lege preparatory education. 

Part I of the text treats: planning the use of 
apparatus, using demonstrations, using student 
projects and field trips, providing and using 
visual materials, and providing and care of 
equipment. Part II gives specific demonstra- 
tions, laboratory procedures, and projects for 
general science, physics and chemistry classes. 

The format of the book is excellent. The 
print, the drawings, the paper, all make the 
book easy to use. There is a brief but pertinent 
bibliography, and an excellent index.—Howarp 
F. Feur, Columbia University, New York. 


Differential Algebra, Joseph Fels Ritt. New 
York, American Mathematical Society, 
1950. v +184 pp., $4.40. 


Professor Ritt’s book is volume 33 in the 
Colloquium Publications series of the American 
Mathematical Society. The subject considered 
is the study of the algebraic structure of the 
theory of certain types of differential equations, 
namely those which are polynomials in the un- 
known function and its derivatives, the coeffi- 
cients being from a certain type of algebraic 
field. The present work goes back to the author’s 
earlier Differential Equations from the Algebraic 
Standpoint (Colloquium Publications, Vol. 14, 
1932). In the ensuing years the author and his 
associates have advanced the subject to such a 
degree that the present work must be regarded 
as more than a revision and enlargement of the 
earlier publication. 

The problems considered are those of the 
classical theory of differential equations, but 
the abstract method employed serves to separate 
the algebraic from the analytic and, as abstract 
methods usually do, serves to give the subject « 
coherence and unity which the classical methods 
cannot produce. 

As to necessary background required, the 
exposition should be within the reach of a ma- 
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Officers of the Affiliated Groups of the 
National Council of Teachers 
of Mathematics 


Officers listed are those in office September, 1951, or those last reported 
by the Group. 


Mathematics Department of Alabama Educa- 
tion Association 
Pres.— Mrs. E. L. 
V.-Pres. 
Secy.-Treas.—Charles L. Seebeck, Jr., Uni- 
versity of Alabama 
\rizona Mathematics Association 
Pres.—Leroy C. Miller, High School, Mesa 
V.-Pres.—W. W. Mitchell, Phoenix College, 
Phoenix 
Secy.—Ella F. Frazier, High School, Mesa 
Arkansas Council of Teachers of Mathematics 
Pres.—Velma Oakes, High School, Sylvan 
Springs 
V.-Pres.—Helen Graham, University of Ar- 
kansas, Fayetteville 
V.-Pres.—John Rapley, OAklawn Elementary 
School, Hot Springs 
V.-Pres.—Ruth Owens, Junior High School, 
Little Rock 
Secy.— Dorothy Sevedge, Junior High School, 
Fort Smith 
Treas.—Carl Lynch, High School, Smackover 
‘alifornia Mathematics Council 
Pres.—Arthur J. Hall, San Francisco State 
College, San Francisco 
V.-Pres.—EdwinEagle, San Diego State Col- 
lege, San Diego 
Secy.—Cecil Belden, Bancroft Junior High 
School, San Leandro 
Treas.—Jean Tully, Stockton College, Stock- 
ton 
Editor—Edwin Eagle, San Diego State Col- 
lege, San Diego 
‘olorado Council of Teachers of Mathematics 
Pres.—Burnette Severson, Junior High 
School, Denver 
V.-Pres.—Faye Breckenridge, High School, 
Pueblo 
Secy.— Mary C. 
School, Denver 
Treas.—Gunhild 
Grand Junction 
Editor—Warren Geyer, Junior High School, 
Denver 
Mathematics Section, Eastern Division, Colo- 
rado Education Association 
Pres.—Lillian M. Sullivan, 
Englewood 
V.-Pres.—Leota Hayward, Colorado A. and 
M. College, Fort Collins 
Secy.-Treas.—Rose Myrtle Humiston, Byers 
Junior High School, Denver 
Benjamin Banneker Mathematics Club (Wash- 
ington, D. C.) 
Pres.—Guinevere White, Cardoza High School 
V.-Pres.—Grace Holloman, Shaw Junior High 
School 
Secy.— Yvonne Earle, International Banking 
Office 
Asst. Secy.—Lucius Walker, Banneker Junior 
High School 


Asbury, High School, Holt 


North High 


Doremus, 


Gustafson, High School, 


High School, 


Louise Kelley, High School, Ramer 
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Treas.—George Banks, Shaw Junior High 
School 
Librarian— Alice 
High School 
Florida Council of Teachers of Mathematics 
Pres. W. Kokomoor, University of 
Florida, Gainesville 
V.-Pres.— Mrs. E. Priest, Pensacola 
Secy.—Charlotte Carlton, Miami 
Treas.—Evelyn McEntire, Orlando 
Dade County Council of Teachers of Mathe- 
matics (Miami, Florida) 
Pres.—Verna Kimler, Miami Senior High 
School 
V.-Pres.—Lucy Nelle Hearn, Horace Mann 
Junior High School 
Record. Secy.—Helen 
Jackson High School 
Corres. Secy.—Gladys Avery Pierce, Miami 
Senior High School 
Treas.—Helen S. Smith, Shenandoah Junior 
High School 
Member Professional Library Board—Rich- 
ard D. Shaffer, Hialeah Junior High School 
Hillsborough County Council of Mathematics 
Teachers (Tampa, Florida) 
Pres.—H. L. Gallant, Hillsborough High 
School 
Ist V.-Pres.—Anna Schneider 
2nd V.-Pres.—Irma Ellis, Franklin Junior 
High School 
Record. Secy.—Joe Bragg 
Corres. Secy.—Anna Bell Carson 
Treas.— Michael Rubio 
Pinellas County Council of Teachers of Mathe- 
matics (St. Petersburg, Florida) 
Pres.— Mary Cantwell, St. Petersburg 
V.-Pres.—Ruth Wilson, St. Petersburg 
Secy.—James Matthews, St. Petersburg 
Treas.— Mrs. Edna Turnure, Dunedin 
Georgia Council of Teachers of Mathematics 
Pres.—Isabel H. Kinnett, Macon 
lst V.-Pres.—Herman Fulmeer, Atlanta 
2nd V.-Pres.—Beulah Lott, Brunswich 
Secy.—Edna Earle Lindsey, Atlanta 
Treas.—Pearle Tedder, Columbus 
Illinois Council of Teachers of Mathematics 
Pres.—C. N. Mills, Illinois State Normal 
University, Normal 
Ist. V.-Pres—Mary Entsminger, Southern 


Gaines, Banneker Junior 








Miami 





Stockwell, 








Illinois University, Laboratory School, 
Carbondale 
2nd V.-Pres.—Virginia Terhune, Proviso 


Township High School, Maywood 

3rd V.-Pres.—Ralph Ragsdale, Junior High 
School, Rockford 

Secy.-Treas.— Mary Louise Fisher, Joliet 
Township High School and Junior College, 


Joliet 
Corres. Secy.—Mae Blair, High School, 

Pekin 
Chicago Elementary Teachers’ Mathematics 

Club 
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Pres.—Thelma K. Johnson, Scammon Ele- 
mentary School 
V.-Pres.— Mary O’Connor, Dixon Elementary 
School 
Secy.—Anne Linehan, O’Toole Elementary 
School 
Treas.—Ethel Meyer, Curtis Elementary 
School 
Membership Chairman—FEsther Jenssen, 
Bridge Elementary School 
Publicity Chairman—Ellen Gonnelly, Ogden 
Elementary School 
Sponsor—Joseph J. Urbancek, Chicago 
Teachers College 
Men’s Mathematics Club of Chicago and 
Vicinity 
Pres.—M. L. Hartung, University of Chicago 
Secy.-Treas.—Frank B. Allen, Lyons Town- 
ship High School, LaGrange 
Record. Secy.—Arthur O’Mara, Mitchell 
School 
Prog. Chairman—E. H. C. Hildebrandt, 
Northwestern University, Evanston 
Honorary Pres.—H. T. Davis, Northwestern 
University, Evanston 
Women’s Mathematics Club of Chicago and 
Vicinity 
Pres.— Mae Studer, Zion-Benton Township 
High School, Zion 
V.-Pres.—Mabel Simcox, Tilden Technical 
High School, Chicago 
Secy.—Mrs. Louise Eddy, Parker High 
School, Chicago 
Treas.— Mrs. Eileen Zacher, Harrison Tech- 
nical High School, Chicago 
Prog. Chairman—Mary Hradek, Gage Park 
High School, Chicago 
Membership Chairman—Wilma Flewelling, 
Horace Mann High School, Gary 
Publicity Chairman—Maude Bryan, Austin 
High School, Chicago 
Indiana Council of Teachers of Mathematics 
Pres.—Albert R. Mahin, Broad Ripple High 
School, Indianapolis 
V.-Pres.—Ralph O. Virts, Central High 
School, Fort Wayne 
Secy.— Mildred Saltzman, Henry Reis School, 
Evansville 
Treas.—A. Pryce Noe, University School, 
Bloomington 
Iowa Association of Mathematics Teachers 
Pres.—Orville A. George, High School and 
Junior College, Mason City 
V.-Pres.—Paul Jones, Roosevelt High School, 
Cedar Rapids 
Secy. Treas.—Lucille Houston, Oak St. 
Junior High School, Burlington 
Editor—Viola Smith, High School, Ma- 
quoketa 
Kansas Association of Teachers of Mathematics 
Pres.—Anton Reichert, East High School, 
Wichita 
Secy.-Treas.— Martha Rayhill, Senior High 
School, Lawrence 
Editor—Gilbert Ulmer, University of Kansas, 
Lawrence 
Wichita Mathematics Association 
Pres.—Homer W. Popkins, Central Inter- 
mediate School 
V.-Pres.—Harriet Blazier, Hamilton Inter- 
mediate School 
Secy.—Sister Ferdinand, St. Mary’s Cathe- 
dral School 
Treas.—E. B. Wedel, University of Wichita 
Kentucky Council of Mathematics Teachers 











Pres.— Mayme W. Randolph, Franklin 
Secy.-Treas.— Hugh B. Cassell, Lexington 


Louisiana- Mississippi Branch of the National 


Council of Teachers of Mathematics 

Pres.—Lester M. Garrison, Louisiana Poly- 
technic Institute, Ruston, La. 

V.-Pres—Mary EK. Fancher, Hinds County 
Agricultural High School, Raymond, Miss. 

Secy.—Alva Selman, Holmes Junior College, 
Goodman, Miss. 

Recorder—Houston T. Karnes, Louisiana 
State University, Baton Rouge, La. 

La. Representative—Jessie May Hoag, South- 
western Louisiana Institute, Lafayette, La. 

Miss. Representative—Virginia Felder, Mis- 
sissippi Southern College, Hattiesburg, 
Miss. 





Mathematics Section of the Maryland State 


Teachers Association 

Chairman— Margaret L. Heinzerling, South- 
ern High School, Baltimore 

V.-Chair.— Margaret Hamilton, High School, 
Lanaconing 

Secy.—Betty Ann Carpenter, Gwynns Falls 
Junior High School, Baltimore 

Treas.—Alfred Culley, Forest Park High 
School, Baltimore 

Asst.-Treas.—Janet Couffman, High School, 
Catonsville 


Detroit Mathematics Club 





Pres.—R. A. Morley, McMichael Inter- 
mediate School 

V.-Pres.— Margaret Holman, Chadsey High 
School 

Secy.—Lucille Martin, MeMichael Inter- 
mediate School; Deborah Jones, Foch 
Intermediate School 

Treas.—Alfred Capoferri, Foch Intermediate 
School 


Minnesota Council of Teachers of Mathematics 


Pres.—Clarice Kaasa, High School, Redwing 

V.-Pres.—Emil Berger, Monroe High School, 
St. Paul 

Secy.-Treas.— Florence Collins, Harding High 
School, St. Paul 

Corres. Secy.—Ethel Saupe, High School, 
Tracy 


Nebraska Section, National Council of Teachers 


of Mathematics 

Pres.— Milton W. Beckmann, Teachers Col- 
lege High School, Lincoln 

V.-Pres.— Mabel Nielson, Sidney 

Secy.—Roberta Kiewet, Omaha 

Treas.— Milton Hassel, Supervisor of Mathe- 
matics, Campus School, Wayne 


Association of Teachers of Mathematics in New 


England 

Pres.—Harold B. Garland, High School of 
Commerce, Boston, Mass. 

V.-Pres.—Harris Rice, Polytechnic Institute, 
Worcester, Mass. 

Secy.-Treas.— Margaret Cochran, High School, 
Somerville, Mass. 


Association of Mathematics Teachers of New 


Jersey 

Pres.—Paul C. Clifford, State Teachers Col- 
lege, Montclair 

Pres. Elect—Carl N. Shuster, State Teachers 
College, Trenton 

V.Pres. (Jr. H.S.)—Margaret M. Dunn, 
Junior High School, Bloomfield 

V.-Pres. (Sr. H.S.)—Arthur A. Lepori, High 
School, East Orange 

V.-Pres. (Elem.)—May J. Kelly, Brighton 
Avenue Elementary School, Atlantic City 
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Secy.-Treas.—Mary C. Rogers, Roosevelt 
Junior High School, Westfield 

Record. Secy.—Gladys Estabrook, High 
School, Cranford 

Corres. Secy.—Edith Day, High School, 
Teaneck 

Editor— Madeline D. Messner, 
Clark High School, Roselle 

Business Manager—John K. Reckzeh, State 
Teachers College, Jersey City 

Adv. Manager— Max A. Sobel, Robert Treat 
Junior High School, Newark 

Association of Teachers of Mathematics of New 

York City 

Pres.—Harry D. Ruderman, Manhattan High 
School of Aviation Trades 

V.-Pres. (Jr. H.S.)—Rose Klein, Junior High 
School, 252 Brooklyn 

V.-Pres. (Voc. H.S.)—Francine Abrams, The 
School of Industrial Art 

V.-Pres. (Acad. H.S.)—Roxee W. Joly, New- 
town High School 

Treas.—Saul Landau, James Monroe High 


Abraham 


School 

Record. Secy.—Benjamin Bold, Boys High 
School 

Corres. Secy.—William Jacobson, James 


Madison High School 
Nassau County Mathematics Teachers Associa- 
tion (New York) 
Pres.—Alfred Anderson, Sewanhaka High 
School, Floral Park 
V.-Pres.—Barbara Hobbs, High 
Mineola 
Secy.-Treas.—Ida M. Pettit, Junior High 
School, Oceanside 
Suffolk County Mathematics Teachers Associa- 
tion (New York) 
Pres.—John Hylan, Patchogue High School 
V.-Pres.—Ruth Goodale, Patchogue High 
School 
Secy.-Treas.—Leona Hirzel, Sayville Junior 
High School 
Ohio Council of Teachers of Mathematics 
Pres.—Ona Kraft, Collinwood High School, 
Cleveland 
V.-Pres.— Mildred Keiffer, Cincinnati Public 
Schools 
Secy.—James MacLearie, Audubon Junior 
High School, Cleveland 
Treas.—Howard Barcus, Grandview High 
School, Columbus 
Greater Cleveland Mathematics Club 
Pres.— Katharine R. Fowler, John Adams 
High School 
V.-Pres.—John Lawson, Central Junior High 
School 
Secy.—Florence Horning, Thomas Jefferson 
Junior High School 
Treas.—Eugene Branson, Shaker Heights 
High School 
Oklahoma Council of Teachers of Mathematics 
Pres.—Mary Byerley, High School, Ponca 
City. 
Ist V.-Pres.—Minnie Curry, High School, 
Quapaw 
2nd V.-Pres.—Florence McMullen, Harding 
Junior High School, Oklahoma City 
3rd V.-Pres.—Sara Foreman, Washington 
School, Norman 
Secy.—Stella Edminston, Harding Junior 
High School, Oklahoma City 
Treas.—Velma Felkner, Junior High School, 
Norman 


School, 








Mathematics Council of Oklahoma City Teach- 
ers 
Pres.—Virginia C. 
High School 
V.-Pres—Myrtle Ebling, 
High School 
Secy.-Treas.—Della Roberts, Roosevelt Jun- 
ior High School 
Tulsa Mathematics Council 
Pres.—Jackie Wright 
V.-Pres. Bona Gordey 
Secy.-Treas.— Dale L. Bolton, Webster High 
School 
Ontario Association of Teachers of Mathematics 
and Physics 
Pres. —J. L. 
Toronto 
V.-Pres.—I. W. McNaughton, Guelph C. and 
V.I 





Shike, Jackson Junior 


Franklin Junior 


Kerr, Malvern Collegiate, 


Secy.-Treas.—T. E. Ivens, Parkdale Col- 
legiate, Toronto 
Publicity Rep.—R. R. Heard, Weston C. and 
V.S. 
Southern Oregon Council of Teachers of Mathe- 
matics 
Pres.—Revel Meissner, High School, Grants 
Pass 
V.-Pres.—Stanley Kendall, 
School, Klamath Falls 
Secy.—Carl C. Walter, High School, Grants 
Pass 
Pennsylvania Council of Teachers of Mathe- 
matics 
Chairman—Catherine A. V. 
High School, Pittsburgh 
Secy.-Treas.— Mabel L. Baker, Penn Town- 
ship High School 
Mathematics Teachers Association of Western 
Pennsylvania 
Chairman—L. McClure Lanning, University 
School, Pittsburgh 
V.-Chairman—Chester H. Jelbert, High 
School, Swissvale 
Secy.-Treas.—Evelyn B. Schane, Gladstone 
Junior High School, Pittsburgh 
Association of Teachers of Mathematics of 
Philadelphia and Vicinity 
Pres.—M. Albert Linton, Jr., Wm. Penn 
Charter School 
Ist. V.-Pres.—Ruth Wyatt, Wilson Junior 
High School 
2nd V.-Pres.—Arthur Eilberg, John Bartram 
High School 
Secy.—Viola Del Castello, Kensington High 
School 
Treas.—Sadie T. 
High School 
Mathematics Teachers of the South Carolina 
Education Association 
Pres.— Margaret W. Huff, B-C Junior High 
School, Cayce 
V.-Pres.—R. H. Windham, High School, 
Sumter 
Secy.—Ellie D. Reese, Wandlaw Junior High 
School, Columbia 





Henley High 


Lyons, Perry 


Maclasky, Wagner Junior 





Treas.—Mary Lou Hodges, High School, 
Walterboro 

Mathematics Section, South Dakota Education 
Association 


Pres.—Joy Hamrin, Washington High School, 
Sioux Falls 

V.-Pres.—Lyle Sladek, High School, Mitchell 

Secy.-Treas.— Mildred Roberts, High School, 
Belle Fourche 
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Mathematics Section, East Tennessee Educa- 
tion Association 
Chairman—Margaret Marrs, 
Oak Ridge 
V.-Chairman—P. M. Walker, Central High 
School, Knoxville 
Secy.—Ishma Chandler, Erwin 
Mathematics Section, Texas State Teachers 
Association 
Pres.—Pearl Bond, High School, Beaumont 
V.-Pres.— Mona Horton, Junior High School, 
Wichita Falls 
Secy.—Nathalie Dinan, High School, Beau- 
mont 
Greater Dallas Mathematics Association 
Pres.—Carrie Denson, Forest Ave. 
Senior High School 
ist V.-Pres.—Virginia 
Junior High School 
2nd _ V.-Pres.—Patricia Copley, 
Knight Elementary School 
3rd V.-Pres.— Martha Robertson, Sam Hous- 
ton Elementary School 
4th V.-Pres.—Elizabeth Dice, North Dallas 
High School 
Secy.—Lucy Cawlfield, W. E. 
High School 
Treas.—Clara Sherrill, 
mentary School 
Parliamentarian- 
mentary School 
Utah Council of Teachers of Mathematics 
Pres.—P. 8S. Marthakis, West High School, 
Salt Lake City 
Ist V.-Pres.—Mrs. D. E. 
versity of Utah 
2nd V.-Pres.—Ellis Everett, Dixie Junior Col- 
lege, St. George 
3rd V.-Pres.—Charlotte Foster, Irving Junior 
High School, Salt Lake City 
4th V.-Pres.—Richard Stevenson, Elementary 
School, Farmington 
Secy.-Treas.—Lane A. 
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Mathematics Section, Virginia Education Asso- 
ciation 
Pres.—Burton F. 
Petersburg 
—— Minkle, High School, Farm- 
ville 
Secy.—Mrs. C. L. West, High School, Peters- 
burg 
Treas.— Maude Mahaney, High School, Cov- 
ington 
Richmond (Virginia) Chapter of the National 
Council of Teachers of Mathematics 
Pres.— Mary E. Hawkins, Binford School 
V.-Pres.—Annie De H. Atwill, East End 
Junior High School 
Secy.—E. W. Major, John 
School 
Treas.— Katherine T. Brumble, Thomas Jef- 
ferson High School 
West Vriginia Council of Mathematics Teachers 
Pres.—Julia E. Adkins, Marshall College, 
Huntington 
Pres. Elect.—J. C. 
School, Barboursville 
Secy.—Frances Grimm, Cammack 
High School, Huntington 
Treas.— Mrs. Robert Thompson, 
Wilson High School, Beckley 
Wisconsin Mathematics Council 
Pres.—Kenneth R. Fish, State Teachers Col- 
lege, La Crosse 
V.-Pres.—Sister Mary Felice, Mount Mary 
College, Milwaukee 
V.-Pres.—Elli Otteson, Senior High School, 
Eau Claire 
V.-Pres.—Irene Larson, Elementary Super- 
visor, Green Bay 
Secy.—Hazel Duling, 
Madison 
Treas.—George Bullis, State Teachers College, 
Platteville 
Editor—Ralph Huffer, Beloit College, Beloit 


Alexander, High School, 


Marshall High 


Leake, Junior High 


Junior 


Woodrow 


East High School, 





Book Section 


(Continued from page 594) 


ture person skilled in the reading of mathemati- 
cal notation provided that he has some knowl- 
edge of classical algebra, differential equations, 


and a smattering of abstract algebra.—D. H. 
Potts, Northwestern University, Evanston, 
Illinois. 


The Theory of Algebraic Numbers, Harry Pol- 
lard. New York, John Wiley and Sons, Inc., 
1950. xii +143 pp., $3.00. 

This volume is number nine in the series of 
Carus Mathematical Monographs. These mono- 
graphs are of expository nature and are de- 
signed to be comprehensible to ‘‘thoughtful peo- 
ple having a moderate acquaintance with ele- 


mentary mathematics.’’ This particular mono- 
graph fits the bill rather well, as much of it 
could be digested by a person who has had a 
second year of algebra, although there could be 
some notational difficulties. 

The subject of the book is indicated by the 
title. More specifically, the material presented 
constitutes the elementary parts of classical 
algebraic number theory. Briefly an algebraic 
number is a root of a polynomial equation with 
rational coefficients. (The concept can be ex- 
tended to equations with a more general type of 
coefficients.) It is proved that there exist non- 
algebraic numbers (i.e. transcendental num- 
bers). The book not only introduces a subject 
which is fascinating in itself but also would 
serve as a fine background for courses in modern 
algebra.—D. H. Ports, Northwestern Univer- 
sity, Evanston, Illinois. 
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